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Pin No. Designation Description
1 Reserve Reserve
2 Output: digital 3 Digital output for solenoid™)
T For heating flange (optional)/
3 Output: digital 4 glow plug (optional)
4  |Input (optional) Temp 1 Fuel temperature 2
5 Input (optional) Temp 2 Charge air temperature
6 Input (optional) Digin 5 Coolant level / oil level
7 Output: PWM2/digital 6
8 GND Reference potential for analog signal at
pin 9
. Analog input for
9 Input: analog 7 Coolant temperature sensor (NTC)
10 GND Reference potential for analog signal at
pin 11
: i ) Digital input second engine speed
Multi-function input: . .
11 speed 2/Digln 2 Egl;?ok::@ﬂ) (optional) and speed signal
12 GND Reference potential for analog signal at
pin 13
. Digital input first
13 Input: speed 1 engine speed (camshaft)
14 |STG- PWM output, signal for actuator coil
15 STG + PWM output, signal for actuator coil
Screening regulating rod travel sensor
16 |Scregn (for lines 17, 18, 19)
17 RF- General connection for
reference and measuring coil
Analog input, reference signal
\S RF REF of the reference coil
Analog input, measuring signal
19 RF MESS of the measuring coil
20 |GND Reference potential for signal at pin 21
. . Analog input 4 (sensor signal oil pressure
21 Input: analog 4/digital 9 sensor) or digital input 9
+5 V Reference voltage for signal
22 +5V REF at pin 21 (max. 15 mA)
23 GND Reference potential for signal at pin 24
. - Analog input 2 (sensor signal
24 Input: analog 2/digital 7 charge air) or digital input 7
25 +5V LDA +5 V Reference potential for signal

at pin 24 (max. 15 mA)

1) For continuous power: < 4 A
2) Corresponds to special function”fuel temperature compensation at the EMR (0211 2571)

Figure 3-88. EMR 2 Engine Plug Pin Identification
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3121628

Pin-No. Designation Description

1 U Batt - Negative pole at battery (clamp 31)
2 GND Reference potential for signal

i PWM or digital output,
3 Output: digital 2 various fungctions P
4 Input / output: DiginOut Fault lamp and diagnostic button
5 Output: PWM 1/Dig 1 ngﬁl(\)ﬂugffﬂilgg:%r?sutput,
6 Multi-function input: Digln 3 E&r&seet applications/gear shift/motor
7 Input: digital 10/velocity Speed signal (tacho input)
8 NC Not occupied
9 NC Not occupied
10 L-line Serial ISO 9141 interface
11 K-line Serial ISO 9141 interface
12 CAN high Interface for CAN-Bus
13 CAN low Interface for CAN-Bus
14 U Batt + Positive pole for battery (clamp 15)
15 Output: digital 5 Digital output, various functions
16 Output: digital 7/Frequency 5;?%?5"&;’1 CPt}/grl:/;OI' digital output,
17 Ground 1Rgfaer|;¢(ajné:1e potential for signal at pins 18,
18 |Input: digital 1/ PWM 1 PWM 1 or digital input 1,
19 |Multi-function input: Digln 4 :ggl‘i’ég‘t%“ncse curve switching/genset
20 Multi-function input: digital 8 /| Hand hand throttle/genset applications,

analog 3 Digital (8) or analog input (3)
21 |Input: digital 2 / PWM 2 PVM 2 or digital input 2,
Screening (e.g. for lines

22 Screen hand throttle or PWG)
23 GND Reference potential for signal at pin 24
24 Input: analog 1/ digital 6 épglig%ai\?ipnu;l}t %)Edal value sensot PWG)
o5 +5V REF +5 V Reference voltage for signal

at pin 24

Figure 3-89. EMR 2 Vehicle Plug Pin Identification
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Table 3-12. DTC to SPN/FMI Cross Reference Chart

SPN Code FMI Code DTC Description
51 2112 UnabletoReach Higher TPS
51 0 221 TPS2Signal Voltage Low
51 1 1 TPS 1Lower ThanTPS2
51 3 123 TPS 1Signal Voltage High
51 4 122 TPS1Signal Voltage Low
51 7 2Mm UnabletoReach LowerTPS
51 31 2135 TPS 1/2 Simultaneous Voltages
94 3 92 Fuel Pump High Voltage
100 1 524 Oil Pressure Low
105 0 127 IAT Higher Than Expected 2
105 3 13 IAT High Voltage
105 4 112 IAT Low Voltage
105 15 m IAT Higher Than Expected 1
106 4 107 MAP Low Voltage
106 16 108 MAPHigh Pressure
108 0 2229 BP Pressure High
108 1 129 BP Low Pressure
110 0 217 ECTHigher Than Expected 2
110 3 18 ECT High Voltage
110 4 1n7 ECT Low Voltage
110 15 116 ECTHigher Than Expected 1
168 15 563 System Voltage High
168 17 562 System Voltage Low
174 3 183 Fuel Temp Gasoline High Voltage
174 4 182 Fuel Temp Gasoline Low Voltage

515 0 1m2 Spark Rev Limit

515 15 219 Max Govern Speed Override
515 16 1 Fuel Rev Limit

628 13 601 Flash Checksum Invalid
629 31 606 (OP Failure

629 31 1612 RTI1loss

629 31 1613 RTI2Loss

629 31 1614 RTI3 Loss

629 31 1615 A/DLoss

629 31 1616 Invalid Interrupt

630 12 604 RAM Failure

636 2 336 Crank SyncNoise

636 4 337 Crank Loss

636 8 16 Crank Never Synced at Start
639 12 1626 CANTx Failure

639 12 1627 CANRx Failure

3121628 3-127
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3-128

Table 3-12. DTC to SPN/FMI Cross Reference Chart

SPN Code FMI Code DTC Description

639 13 1628 CAN Address Conflict Failure

639 31 1629 Lossof TSC1

651 5 261 Injector Driver 10pen

651 6 262 Injector Driver 1Shorted

652 5 264 Injector Driver 2 Open

652 6 265 Injector Driver 2 Shorted

653 5 267 Injector Driver 3 Open

653 6 268 Injector Driver 3 Shorted

654 5 270 Injector Driver4Open

654 6 271 Injector Driver 4 Shorted

723 2 341 Cam SyncNoise

723 4 342 (CamSensorLoss

724 10 134 EGO10pen/Inactive

1079 3 643 External 5V Reference High

1079 4 642 External 5V Reference Low

1384 31 1625 Shutdown Request

1485 3 687 PowerRelay Shortto Power

1485 4 686 PowerRelay Shorted

1485 5 685 PowerRelay Open

5294 4 91 Fuel Pump Low Voltage
520200 0 17 Adaptive Learn High Gasoline
520200 1 172 Adaptive Learn Low Gasoline
520202 0 1161 Adaptive Learn High LPG
520202 1 1162 Adaptive Learn Low LPG
520204 0 1155 Closed Loop Multiplier High Gasoline
520204 1 1156 Closed Loop Multiplier Low Gasoline
520206 0 151 (losed Loop Multiplier High LPG
520206 1 1152 Closed Loop Multiplier Low LPG
520208 10 154 £EGO2 Open/Inactive
520211 10 40 Gasoline Cat Monitor
520213 10 1165 LPG Cat Monitor
520240 3 188 Fuel Temp LPGHigh Voltage
520240 4 187 Fuel Temp LPG Low Voltage
520251 3 223 TPS2Signal High Voltage
520251 4 222 TPS 2 Signal Low Voltage
520260 0 nn LPGPressure Higher Than Expected
520260 1 172 LPG Pressure Lower Than Expected
520260 3 174 EPRVoltage Supply High
520260 4 175 EPR Voltage Supply Low
520260 12 1176 EPRInternal Actuator Fault
520260 12 177 EPRInternal Circuitry Fault
520260 12 178 EPR Internal Comm Fault
520260 31 173 EPR Comm Lost

3121628
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Table 3-13. Engine Fault Codes

SPN FMI Lol B Description Possible Cause Action
Code | Code
29 2 978 | 1-2-6 | Diagnosticfault check of synchronism of Plausibility error between sensorandidle Threshold for error detectionisaninternal ECU
hand throttle and Low idle switch(LIS). switch threshold.
Theaccelerator pedal must have detected full
loadandidle plausibility at least once.
29 3 932 | 1-2-6 | Diagnosticfaultcheckof shortcircuittosup- | Thesignal exceedstheapplicatable threshold; | Ifthesignalis below the applicatable threshold
plyvoltage signalrange violation APP_uRawSRCHIHTLIS_C, thesignal
(signalrange check high) of acceleration range violationis reset
pedalsignal. afterthe healing debouncing.
Incase whenthe CCPisactive (CCP_stActive=
1)and the reading from the EEPROM
memory s successful, the
signal is below the threshold
APP_uHTLISCCPHI[1], asignal range violation
isreset
afterdebouncing.
29 4 937 | 1-2-6 | Diagnosticfault check of shortcircuitto Thesignalishelowthe applicatable threshold; | Ifthesignal exceeds the applicatable threshold
ground (signal range check low) of accelera- | signalrange violation APP_uRawSRCLoHTLIS_(, thesignal
tion pedalsignal rangeviolation is reset
afterthe healing debouncing.
Incase when the CCPis active (CCP_stActive=
1)and thereading from the EEPROM
memory s successful, the
signal exceeds the threshold
APP_uHTLISCCPLo[1], asignal range violation
isreset
afterdebouncing.
91 3 935 | 2-2-6 |Analogacceleratorpedalsensor 1ordouble | Sensordefect. Check cabling, checkaccelerator pedal sensor
accelerator pedal sensor: the voltage mea- | Short cut to battery oropen loop. andifnecessary replaceit, check
sured by ECUis out of the target range or the connection cable andif necessary repair or
calculated pedal position isimplausible replaceit.
compared with the position of the second Ifthesignalis below the applicatable threshold
pedal APP_uRaw1SRCHigh_(, thesignal
rangeviolation is reset after
the healing debouncing.
91 4 940 | 2-2-6 | Analogaccelerator pedalsensor 1ordouble | Shortcircuittoground. Check cabling, check accelerator pedal sensor
accelerator pedal sensor: the voltage mea- and if necessary replaceit, check
sured by ECUis out of the target range or the connection cable andif necessary repair or
calculated pedal position isimplausible replaceit
compared with the position of the second Ifthe signal exceeds the applicatable threshold
pedal APP_uRaw1SRCLow_(, thesignal
rangeviolation is reset after the
healing
3121628 3-129
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Table 3-13. Engine Fault Codes

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

91 n 976 | 2-2-6 | Diagnosticfaultcheck of synchronismofsin- | Measuredvoltage ofacceleratorpedal Tisoutof | Threshold for error detectionis aninternal ECU
glepotentiometerand Lowidle switch(LIS). | plausiblerange. threshold.

Check cabling, check accelerator pedal and
pedal sensorand if necessary replaceit,
check connection cable and if necessary repair
orreplaceit.

When the PWM period APP_tiPWMPerisin
between APP_tiSRCLoPWMPer_Cand
APP_tiSRCHiPWMPer_C.

9 1 474 216 | Lowfuel pressure:thelow fuel pressurecal- | Fuel pressure below warning threshold Checklow fuel pressure system (fuel feed
culated by ECUis underneath the target pump, relay, fuse, wiring, sensor) and if
range; the ECU activates a system reaction necessary repair or replaceit.

9 3 472 216 | Lowfuel pressuresensor:the voltage of sen- | cable break or shortcircuit, sensordefective, | Check cabling, if sensornotworking, check sen-
sormeasured by ECUis out of the target connection cable damaged sorandifnecessary replaceit, check
range Short cuttobattery oropenloop connection cable andif necessary repair or

replaceit

9% 4 473 216 | Lowfuel pressuresensor: the voltage of sen- | cable break orshort circuit, sensor defective, | Check cabling, if sensornot working, check sen-
sormeasured by ECUis out of the target connection cable damaged sorandifnecessary replaceit, check
range short cuttoground connection cable andif necessary repair or

replaceit

97 3 464 228 | Fuelfilterwaterlevel sensor: thevoltageof | Sensornot connected orsensor defect. Check ofwiring and water in fuel sensor.
sensormeasured by ECU s out of the target Check cabling, if charge Waterin Fuel sensoris
range notworking, check sensorand if

necessaryreplaceit,
check connection cable and if necessary repair
orreplaceit.

97 4 465 228 | Fuelfilterwaterlevel sensor:thevoltageof | cablebreak orshortcircuit, sensordefective, | Checksensorandifnecessaryreplaceit, check
sensormeasured by ECUis outofthetarget | connection cable damaged. connection cable
range. Short cuttoground. and ifnecessary repair orreplaceit.

97 12 | 1157 228 | Fuelfilterwaterlevel sensor:the maximum | Water levelin fuel pre-filter reservoir overlimit | Measure Voltage at Waterin Fuel Sensorand
levelisexceeded (bad fuel quality) renew harnessifneeded.

100 1 736 231 | Oilpressureis belowthe target range (warn- | Oilpressure too low (pressure belowwarning | Threshold for error detectionis aninternal ECU
ing threshold) threshold) threshold.

Checkoil level, check engine for oil leckage,
measure oil pressure external to evaluate
sensorvalue

100 1 737 231 | Oil pressureisbelow the targetrange (shut | Oilpressuretoolow (pressure below shut off Threshold for error detectionisaninternal ECU
offthreshold) threshold). threshold.

Checkoil level, check engine for oil leckage,
measure oil pressure external to evaluate
sensorvalue.

100 3 732 224 | Oil pressure sensor: the voltage of sensor short circuit to battery or cable break check battery and wiring
measured by ECUis out of the target range Check cabling. If sensor not working, check sen-

sorandif necessaryreplaceit,
check connection cable and if necessary repair
orreplaceit.
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100 4 733 224 | Oil pressure sensor: the voltage of sensor Short circuit to ground Thesensed raw voltage value Oil_uRawPSwmp
measured by ECUis out of the targetrange isabove Oil_SRCPSwmp.uMin_(
Check cabling, if sensor not working, check sen-
sorandif necessary replaceit, check
connection cable andif necessary repair or
replaceit
No detail informationen!
102 1 774 223 | chargeairpressure below lower limit measured charge air pressure below the thresh- | Check completeairsystem of engine for mas-
old. siveleakage, especially from compressor
tointake air manifold.
Checkairfilter.
Exchange charge air presure sensor.
102 2 88 223 | Chargeairpressure messured by sensoris | Charged air cooler pressure below threshold. | Check waste gate systemif necessary replace
above the shut offthreshold. 1C,
check CACifall channelsare clean,check charge
airpipingifnececery.
102 2 89 223 | Chargeairpressure messured by sensoris | Charge air pressure above shut off threshold Check waste gate systemif necessary replace
above the warning threshold TC, check CACifall channels are clean,
check charge air pipingif necessery.
102 2 772 223 | Deviation between sensedintake manifold | deviationbetween ambient pressuresensor | 1) Exchange boost pressure sensor
pressureis not plausible comparedtoenvi- | and chargeair pressure sensor at not 2) Exchange ECU
ronment pressure. Which sensorisnotokay | runningengine to high
cannotbesaid.
102 3 776 223 | Chargeairpressure sensor: themeasured - | The Sensor Voltageis above the Threshold. Check cabling, if charge air pressure/tempera-
voltage of sensor by ECUis out of the target ture sensoris not working, check sensor
range andif necessary replaceit, check connection
cableandifnecessaryrepairorreplaceit.
102 4 771 223 | Chargeairpressuresensor:themeasured | The Sensor Voltageis below the Threshold. Check cabling, if chargeaair pressure/tempera-
voltage of sensorby ECUis out of the target ture sensoris not working, check sensor
range and
ifnecessary replaceit, check connection cable
andifnecessary repairorreplaceit
105 0 996 233 | Chargeairtemperature downstream calcu- | Charge airtemperature (downstream) over Check CACsystemand cleanit. Check fanfunc-
lated by ECUis above the targetrange. warning threshold. tionality.
The ECU activates asystem reaction. Check cooling perfomance with temperature
measurement.
105 0 997 233 | Chargeairtemperature downstream calcu- | Charge airtemperature (downstream) overthe | Check CACsystemand cleanit. Check fan func-
lated by ECUis underthe shutdown thresh- | low threshold. tionality. Check cooling perfomance
old. withtemperature measurement.
The ECU activates a system reaction.
105 1 992 128 | Charged Air cooler down streamtempera- | Sensed temperature within intake airmanifold | actual temperature below -40°C?
ture. <threshold. exchange sensor
Temperature below lower physical thresh-
old.
105 3 994 128 | Chargeairtemperature sensor: thevoltage | Shortcircuittobattery. The sensor raw signal Air_uRawTCACDs (volt-
of sensormeasured by ECUisoutofthetar- | sensorvoltage > limit age) > Air_SRCTCACDs.uMin_C.
getrange. Check CAC-sensorandifnecessaryreplaceit,
check connection cableand if
necessary repair orreplaceit.
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105 4 995 128 | Chargeairtemperature sensor: thevoltage | Shortcircuittoground oropenload. The sensor raw signal Air_uRawTCACDs (volt-
of sensormeasured by ECUisoutofthetar- | sensorvoltage < limit. age)isbelow Air_SRCTCACDs.uMin_C.
getrange. Check CAC-sensorandifnecessary replaceit,
check connection cableand if
necessary repair or replaceit
107 0 752 136 | Airfilterdifferential pressure: the pressure | Pressure lossabove targetrangewithsystem | Checkairfilterandifnecessary cleanorrenewit,
difference of theintakeairbetweenthefilter | reaction, airfilter clogged or defective, checkcabling, check sensorand if
inletand outlet calculated by ECUisabove | sensornotworking, connection cable damaged | necessaryreplaceit, check connection cable
thetargetrangeand the ECU activatesa Pressure value above warning threshold andifnecessary repairorreplaceit
systemreaction
110 0 98 232 | Coolanttemperature: the coolanttempera- | Coolingtemperaturetoo high. Coolanttemper- | Clean radiator, check fan drive, check coolant
ture calculated by ECUis above the target ature above warning threshold level, check cooling systemin general,
range; the ECU activates a systemreaction checkthermostat function, check water pump
110 0 99 232 | Coolanttemperature: the coolanttempera- | Coolant temperature above shut offthreshold. | Clean radiator, check fan drive, check coolant
ture calculated by ECUis above the target level, check cooling systemin general,
range. checkthermostat function, check water pump
The ECU activates a system reaction
110 1 93 225 | Coolanttemperaturesensor: thevoltageof | Suspected components:wiring harness, cool- | Check wiring harness and connected Coolant
thesensormeasured by ECUis outofthetar- | anttemperature sensor. Temp Sens.
getrange.
110 3 96 225 | Coolanttemperaturesensor: the voltageof | Short cuttobattery oropenload. Checksensorandif necessary replaceit, check
the sensormeasured by ECU is out of the tar- connection cable andif necessary
getrange repairorreplaceit.
110 4 97 225 | Coolanttemperaturesensor: thevoltageof | Voltage Surveillance has found shortcut to Checksensorandifnecessary replaceit, check
the sensormeasured by ECUis outofthetar- | Ground at Coolant Temperatur Sensor. connection cable andif necessary
getrange repairorreplaceit
Measure Voltage at Coolant Temperature Sen-
sorand renew harnessif needed.
m 1 101 235 | Coolant level: the coolant level calculated by | Coolantleveltoolow, leakagein coolingsys- | Check coolant level, inspect cooling system for
ECUisunderneath the allowed minimum. | tem, sensor defective, wiring damaged. leakage andif necessary repairit,
checksensorand wiring
157 3 877 147 | Rail pressuresensor: thevoltage of sensor | Shortcut tobattery. Check cabling, check rail pressure sensor and if
measured by ECUisout of thetargetrange. | Damaged rail pressure sensor. necessary replaceit,
check connection cable and if necessary repair
orreplaceit.
157 4 878 147 | Rail pressuresensor: thevoltage of sensor | Check cabling, checkrail pressure sensorandif | Check cabling, check rail pressure sensor and if
measured by ECUisout of the targetrange. | necessaryreplaceit, necessaryreplaceit,
check connection cableand if necessaryrepair | check connection cable andif necessary repair
orreplaceit. orreplaceit.
164 2 1381 839 | Railpressure safety functionisnotexecuted | Rail pressureis still above threshold. Threshold for error detectionis aninternal ECU
correctly threshold.
Reset the faultand at reappearance check ECU
andinjection system
168 0 1180 | 318 | Batteryvoltage:thevoltagemeasuredby | Batteryvoltage over limit Checkalternator, regulator of alternatorand if
ECUisout of the targetrange necessary replaceit, check wiringand
voltage of alternator
168 1 1181 318 | Batteryvoltage:thevoltage measuredby | Batteryvoltage below limit Checkalternator, cabling, contact resistance,
ECUisout of the targetrange safetyfuses, too highloadin energy
system, check batteryandifnecessaryreplaceit
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168 2 47 318 | Batteryvoltage:thevoltage measuredby | IfBatteryvoltage (Ubatt_U) >17Vor31Vfor | Check wiring harnessand connected alternator.
ECUisoutofthetargetrange, systemreac- | morthan=0.5secawarningis generated
tionisinitiated Battery voltage above warning threshold
168 3 45 318 | Batteryvoltage:thevoltage measuredby | Batteryvoltage above warning threshold Checkwiring harness and connected alternator.
ECUisoutofthetargetrange, systemreac- | (~38,9Volt), Short cutto battery possible.
tionisinitiated
168 4 46 318 | Batteryvoltage:thevoltage measuredby | Batteryvoltage below warning threshold, Checkwiring harness and connected alternator.
ECUisoutofthetargetrange, systemreac- | Short cuttoground
tionisinitiated
171 3 417 312 | Sensorerror SCR-System environmenttem- | open loop to sensor Checkcabling, ifenvironment temperature sen-
perature; DPF-Systemairinlet temperature; soris not working, check sensor
signal range check high andif necessary replaceit, check connection
cableandifnecessaryrepairorreplaceit.
7 4 418 312 | Sensorerror SCR-System environmenttem- | short circuitto Ground Checkcabling, ifenvironment temperature sen-
perature; DPF-Systemairinlet temperature; soris not working, check sensor
signal range checklow and ifnecessary replaceit, check connection
cableandifnecessary repair orreplace it
172 0 1425 | 226 | sensedintakeairtemperatureatairfilter> | sensedintakeairtemperatureatairfilter > Check outside conditions:
physical high limit physical high limit Temperature > Threshold within the intake air
systemofthe engine?
E.G: enginesucksin airfrom hotasphalt out of
paver bucket
Sensor positioned within blackairfilterhousing
above enginelid athot environmental
conditionsandidling or similar?
=> ifyes check with applicationteamtoadapt
limits
ifnot check sensorand wiring harness
exchange sensor
172 1 1183 226 | sensedairtemperature withinairintake sensedairtemperature withinairintake path of | Cold startand ambient temperature < thresh-
path of engine below physical low limit engine below physical low limit old
Check wiring harness to AFST-sensor
Exchange AFST-sensor
190 0 389 214 " | Engine speed: the engine speed calculated | Overspeed monitoring during 1level of FOC check powertrain settings regarding overspeed
by ECUisabove the targetrange; the ECU (Failure overrun condition) if engine speed
activatesasystemreaction wasoverLimit.
190 2 LAl 213 | ECUmeasuresadeviation between cam- Offseterrorbetween crankshaftand camshaft. | Threshold for error detectionis aninternal ECU
shaftand crankshaftangle to target. threshold, occurs by offset between
crankshaftand camshaft.
Checkincrement wheel position, cleanand
adjustif necessary, check sensor postition.
Check Camshaft and Crankshaft senor or wiring.
190 8 419 212 | Camshaftspeedsensor:the ECUreceivesno | When disturbed camshaft signal detected. Threshold for error detectionisaninternal ECU
signal and uses the signal from crankshaft | Errorin sensor orwiring. threshold, occurs by disturbed
speed sensor asalternative to calculate the camshaftsignal.
enginespeed Checkincrement wheel position, cleanand
adjustif necessary, check sensor postition.
Check Camshaft Sensor or wiring.
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190 8 22 212 | Sensorcrankshaftspeed; disturbedsignal | Errorinsensor orwiring. Threshold for error detectionisaninternal ECU
Crankshaft sensor defect. threshold, occurs by disturbed
crankshaftsignal.
Checkincrement wheel position, cleanand
adjustif necessary, check sensor postition.
Check Crankshaft Sensor or wiring.
190 n 390 214 | Enginespeed: the engine speed calculated | Overspeed monitoring during 2 level of FOC check powertrainsettings regarding overspeed
by ECUisabove the targetrange; the ECU (Failure overrun condition) if engine speed
activatesasystemreaction wasoverlimit.
190 12 420 212 | Camshaftspeed sensor:the ECUreceivesno | Errorin sensor orwiring. Threshold for error detection s aninternal ECU
signal and uses the signal from camshaft threshold, occurs by disturbed orno
speed sensor asalternative to calculate the camshaftsignal.
enginespeed Checkincrement wheel position, cleanand
Threshold: adjustifnecessary, check sensor postition.
Check Camshaft Sensor or wiring.
190 12 423 212 | Crankshaftspeedsensor:the ECUreceivesno | Errorinsensor orwiring. Threshold for error detectionis aninternal ECU
signal and uses the signal from camshaft threshold, occurs by disturbed orno
speed sensor asalternative to calculate the Crankshaftsignal.
engine speed. Checkincrement wheel position, cleanand
adjustif necessary, check Crankshaft
sensor postition or wiring.
190 14 391 214 | Enginespeed: the engine speed calculated | Overspeed monitoring during ORC (Override | check powertrain settings regarding overspeed
by ECUisabove the targetrange; the ECU conditions) if engine speed was over
activatesasystemreaction 2900rpm
190 14 | 1222 | 2-1-2 | Camshaft-and Crankshaftspeedsensorsig- | Sensorsforengine speed are defect. Threshold for error detectionisaninternal ECU
nal notavailable on CAN or defect. threshold.
Checkwiring, check cabels and repair or replace
ifnecessary.
mn 0 791 693 | deltapressureacross venturiinEGRline sensed value of venturi difference pressure > | Threshold for error detectionis aninternal ECU
above physical high limit highlimit threshold.
EGR-Valve blocked open
EGR-Valve actuator defect
EGR-cooler defect (check for coolant water)
Reed Valve defect
Intake throttle blocked in closed position =>
Checkintake throttle
Exhaust pressure too high => Check Exhaust
pressure
Check Nox-sensor upstream SCR catalyst
dp venturisensor defect
411 1 792 693 | deltapressureacross venturiin EGRline sensed value of venturi difference pressure < | Threshold for error detectionis aninternal ECU
below physical low limit low limit threshold.
Check correct mounting of difference pressure
sensor atventuritube
Exchange difference pressure sensor broken
411 3 795 693 | Thesensedrawvoltage EGR Delta pressure Sensor defect Check cabling, if charge EGR Delta pressure sen-
Air_uRawPEGRDeltaP is above the maxi- sorisnotworking, check sensorand
mum threshold. ifnecessaryreplaceit, check connection cable
andifnecessary repair orreplaceit.
411 4 381 693 | Range check cannotbedone orinterrupted. | EGRorwiring defect Check wiring harness and connected EGR.
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411 4 796 693 | Thesensedrawvoltage value EGR Delta pressure Sensor defect Check cabling. If charge EGR Delta pressure sen-
Air_uRawPEGRDeltaP is above the mini- soris notworking, check sensorand
mum threshold. ifnecessary replaceit, check connection cable

and ifnecessary repair orreplaceit.

411 n 793 693 | DFCisstoredin EEPROMand status keptuntil | deviation between desired 02 concentrationin | Threshold for error detectionis aninternal ECU
checkisallowed intake air manifold threshold.
tobe carried outagain and the real 02-concentration withinintakeair | EGR-Valve mechanically blocked open or closed
DFCcanbereset by service routine 216 manifold > limit EGR-pipe blocked with metall plate instead

sealing downstream EGR-Valve

EGR-Valve actuator defect

EGR-cooler defect (check for coolant water)
Reed Valve defect

Intake throttle blocked in closed position=>
Checkintake throttle

Exhaust pressure too high=> Check Exhaust
pressure

Check Nox-sensor upstream SCR catalyst

dp venturi sensor defect

412 3 1007 682 | EGRdownstream temperaturesensor:the | Shortcircuit tobattery. Check wiring harness to TEGR-sensor.
voltage of sensormeasured by ECUisoutof | sensorvoltage > limit Exchange TEGR-sensor.
thetargetrange.

412 4 1008 682 | EGRdownstream temperaturesensor:the | Shortcircuitto ground oropen load. Check wiring harness to TEGR-sensor.
voltage of sensormeasured by ECUis out of | sensorvoltage < limit Exchange TEGR-sensor.
thetargetrange.

630 12 376 281 | Internal hardware monitoring: the ECUfinds | Section could not be erased Threshold for error detectionisaninternal ECU
anerror during the access toits EEPROM threshold.
memory orworks with an alternative value Thereis no healing possible for the error. Inthe

every new initialization phase, the
debouncelevelissettozero.
Ifnotprogrammed, EEPROMis defect-->ECUis
defect, reprogramm ECU and if
necessaryreplaceit.

630 12 377 281 | Internal hardware monitoring: the ECUfinds | Minimum 3 blocks could not be readed, Thereisnohealing possible for the error. In the
anerror during the access toits EEPROM EEPROM has Checksum Error every new initialization phase, the
memory or works with an alternative value debounce levelissettozero.

Ifnot programmed, EEPROM is defect -->ECUis
defect, reprogramm ECU and if
necessaryreplaceit

630 12 378 281 | Internal hardware monitoring:the ECUfinds | Block could not be written forminimum 3 times | Threshold for error detectionisaninternal ECU
anerror during the access toit's EEPROM threshold.
memory or works with an alternative value Ifnotprogrammed, EEPROMis defect-->ECUis

defect, reprogramm ECU and if
necessaryreplaceit.

639 14 84 271 | CANbus0:the ECUis notallowed tosend CANBusOfferror; CAN 0 (Customer CAN) Threshold for error detection is aninternal ECU
messages, because the status "BusOff" is threshold.
detected. BusOffbitfor CAN Anodeis set.

Checkwiring of CAN bus and if necessary repair
it, check connection cable and if
necessaryrepairorreplaceit, checkresistancein
(ANlines (120 0hm)
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651 3 580 154 | Injectorcyl. 1:the current drop measured by | Suspected Components: Threshold for error detectionisaninternal ECU
ECUisabove thetargetrange injector cylinder 1 threshold.
wiring harness, cable break or short circuit, sen- | Check wiring harness, injectors and if necessary
sor defective, connection cable repair/replaceit. Use SerDia Injector
damaged testfor diagnosis.
651 5 568 154 | Injectorcyl. 1:interruption of electrical con- | Interruption of electronic connection Injector | Threshold for error detectionisaninternal ECU
nection al.1 threshold.
Check wiring harness, injectorsand if necessary
repair/replaceit.
652 3 581 155 | Injectorcyl. 2: the currentdrop measured by | Suspected Components: Threshold for error detectionis aninternal ECU
ECUisabove thetargetrange injector cylinder2 threshold.
wiring harness, cable break or short circuit, sen- | Check wiring harness, injectors and if necessary
sor defective, connection cable repair/replaceit. Use SerDia Injector
damaged test for diagnosis.
652 5 569 155 | Injectorcyl. 2:interruption of electrical con- | Interruption of electronic connection Injector. | Threshold for error detectionisaninternal ECU
nection al.2 threshold.
Check wiring harness, injectorsandif necessary
repair/replaceit.
653 3 582 156 | Injectorcyl. 3:the current drop measured by | Suspected Components: Threshold for error detectionis aninternal ECU
ECUisabovethetargetrange injector cylinder3 threshold.
wiring harness, cable break or short circuit, sen- | Check wiring harness, injectors and if necessary
sor defective, connection cable repair/replaceit. Use SerDia Injector
damaged testfor diagnosis.
653 5 570 156 | Injectorcyl. 3:interruption of electrical con- | Interruption of electronic connection Injector | Threshold for error detectionisaninternal ECU
nection al.3 threshold.
Check wiring harness, injectors and if necessary
repai/replaceit.
654 3 583 161 | Injector cyl.4:the currentdrop measuredby | Suspected Components: Threshold for error detectionisaninternal ECU
ECUisabove thetargetrange injector cylinder4 threshold.
wiring harness, cable break or short circuit, sen- | Check wiring harness, injectors and if necessary
sor defective, connection cable repait/replaceit. Use SerDia Injector
test for diagnosis.
654 5 571 161 | Injectorcyl. 4:interruption of electrical con- | Interruption of electronic connection Injector | Threshold forerror detectionis aninternal ECU
nection al.4 threshold.
Check wiring harness, injectors andif necessary
repair/replaceit.
655 3 584 162 | Injector cyl. 5:the current drop measured by | Suspected Components: Threshold for error detectionis aninternal ECU
ECUisabovethetargetrange injector cylinder5 threshold.
wiring harness, cable break or short circuit, sen- | Check wiring harness, injectors and if necessary
sor defective, connection cable repair/replaceit. Use SerDia Injector
testfor diagnosis.
655 5 572 162 | Injectorcyl. 5:interruption of electrical con- | Interruption of electronic connection Injector | Threshold for error detectionisaninternal ECU
nection al.5 threshold.
Check wiring harness, injectorsandif necessary
repait/replaceit.
656 3 585 163 | Injectorcyl. 6: the currentdrop measured by | Suspected Components: Threshold for error detectionisaninternal ECU
ECUisabovethetargetrange injector cylinder6 threshold.
wiring harness, cable break or short circuit, sen- | Check wiring harness, injectors and if necessary
sor defective, connection cable repait/replaceit. Use SerDia Injector
testfor diagnosis.
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656 5 573 163 | Injector cyl. 6:interruption of electrical con- | Interruption of electronic connection Injector | Threshold for error detectionisaninternal ECU
nection al.6 threshold.
Check wiring harness, injectors andif necessary
repair/replaceit.
676 n 543 263 | Coldstartaidrelayerror. Relay defect or wire harness problem Threshold for error detection is an internal ECU
threshold.
checkwire harness, replace relay
676 n 544 263 | Coldstartaidrelay open load Relay or wire harness Threshold for error detection is aninternal
threshold.
checkwire harness, replace relay
677 3 956 512 | Startrelay (highside powerstage):thecur- | Short cut HighSide-output to battery. Threshold for error detectionisaninternal ECU
rent drop measured by ECU is above the tar- threshold.
getrange. Check cablingand startrelayand if necessary
replaceit,
check connection cable and if necessary repair
orreplaceit.
677 3 960 512 | Startrelay (lowside powerstage):thecur- | Shortcut LowSide-Outputtobattery. Threshold for error detectionisaninternal ECU
rentdrain measured by ECU is above the tar- threshold.
getrange. Check cabling and start relay and if necessary
replaceit,
check connection cable and if necessary repair
orreplaceit.
677 4 957 512 | Startrelay (highside powerstage): Shortcut HighSide-output to ground. Threshold for error detectionisaninternal ECU
the current drain measured by ECU is above threshold.
thetargetrange. Check cabling and startrelay and if necessary
replaceit,
check connection cable and if necessary repair
orreplaceit.
677 4 961 512 | Startrelay (lowside powerstage):thecur- | Shortcut LowSide-Output toground. Threshold for error detectionis an internal ECU
rent drop measured by ECU is above the tar- threshold.
getrange. Check cabling and start relay and if necessary
replaceit,
check connection cable of terminal 50 and if
necessary repair or replaceit.
677 5 958 512 | Startrelay (lowside powerstage):thecur- | Opencircuit/disconnection LowSide-Output. | Threshold for error detectionis aninternal ECU
rent drop measured by ECU is above the tar- threshold.
getrange Check cabling and startrelay and if necessary
replaceit,
check connection cable and if necessary repair
orreplaceit.
677 12 959 512 | Startrelay (lowside powerstage):thecur- | Temperature overlimit. Threshold for error detectionis aninternal ECU
rent drop measured by ECU isabove the tar- threshold.
getrange. Check cabling and start relay and if necessary
replaceit,
check connection cable and if necessary repair
orreplaceit.
691 8 928 928 | Supplymodule heater: PWMtime periode | PWMsignal for temperature readout fromsup- | The Time period of the received PWMsignal
outofvalidrange. ply module to the control unitis out of SCR_tiSMPerPwmis within the specified
range. range of150ms to 250ms
Supply modul defect, faultin the wiring. Supply module checkand replaceif necessary.
Check the wiring.
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729 3 549 263 | wiringtotheintake airheater deviceis Intake Air Heater Device: overload, short-circuit | Threshold forerror detectionisaninternal ECU
faulty. threshold.

Electrical error, Check wiring to the intake air
heater device.

729 4 551 263 | wiringtotheairintake heateris faulty Relay (for cold start aid) cable break or shortto | Threshold for error detectionisaninternal ECU

ground: threshold.
Electrical error, check wiring to the airintake
heater.

729 5 545 263 | Thecoldstartaid relayisaccordingtowiring | Relay defect or wire harness problem Threshold for error detection s an internal ECU
faulty. threshold.

Electrical error, check wires

729 12 547 263 | Thecoldstartaidrelayis overheated, which | Hightemperature around the coldstartrelay. | Check the functionality of relay and replaceitif
causes this error needed.

Check the temperature around the cold start
relay during worst case operation.

898 9 305 118 | TimeoutErrorof CAN-Receive-FrameTSCITE | Timeout Error (Missing CAN Bus message) Check CAN Bus cabling (Bus sheduling, polarity,
-active shortcircuit, powerinterrupt), test

protocol of receiver, check CAN functional
range.

1079 13 946 282 | Internal hardware monitoring: the ECU Suspected components EDC17cv52 Check cabling of external components, check
detectsadeviation of thetargetrange of the | Pin A19: DEF press /Exh.PressBeforeTurb (P3)/ | working voltage andif necessary correct
power supply voltage of sensor output 1. AirPump Press it,

/BrnFuelPressAfterDV2 PinK19: Fan Speed Sen- | check connection cable and if necessary repair
sor orreplaceit,
PinA21:LDF6T/QilPress / LowFuelPress Pin iferrorisnotremovable, change ECU.
A17:Rail Pressure Sensor

Suspected components EDC17cv54

PinA21: CAM speed Pin K44: Delta Press Venturi

/PotiEGRor Inlet Throttle

PinA24:LDF6T/ QilPress / LowFuelPressPin

K43:Reserve 5V Sensor Supply

Pin A09: second footpedal

Suspected components EDC17cv56

Pin A21: Cam speed Pin K44: DEF press / AirFil-

terDiffPress

PinA24:LDF6T/QilPress / LowFuelPress Pin

K43:second footpedal

Pin A09: Delta Press Venturi

1080 13 947 282 | Internal hardware monitoring: the ECU Suspected components EDC17¢v52 Check cabling of external components, check
detectsadeviation of the targetrange of the | PinK16: second footpedal working voltage andif necessary correct
power supply voltage of sensor output 2. Pin A20: Exh.PressAfterTurb/DPFDiffPress/ it, check connection cable and if necessary

BrnDV1Press/HCIPressDV1DV2 repairorreplaceit, if erroris not removable,
Suspected components EDC17cv54 change ECU.
PinK45: DPF Diff Press / Exh. Press After Turb /
Fan Speed Sensor
Pin A4é6: first footpedal
Suspected components EDC17cv56
Pin A22: Fan Speed Sensor
PinK45: Position EGR or Intake throttle flap
PinK46: First footpedal
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1109 2 121 341 | Requestof engine shut off: the operator Engine Shut Off demand hasbeenignoredby | Depending on error requested ashut off.
ignorestheengineshutoffrequestwithinan | theuser

allowed period.

1136 0 1398 | 681 | ECUinternaltemperature; temperature Short-Circuitin ECU, ECU heated by hot air Close warm air circuits, replace ECU
measured by ECUis out of the target range

1231 14 85 271 | CANbus 1:the ECUisnotallowed tosend CAN BusOfferror; CAN 1 (Diagnostic CAN) Threshold for error detectionisaninternal ECU
messages, because the status "BusOff" is threshold.

detected BusOffbit for CANB nodeis set.

Warning, no diagnostic with SERDIA2010 Check wiring of CAN bus and if necessary repair

possible it, check connection cable and if
necessary repairorreplaceit, checkresistancein
CANlines (120 0hm)

1235 14 86 271 | CANbus2:the ECUis notallowed tosend CANBusOfferror; CAN 2 (Engine CAN) Threshold for error detection is aninternal ECU
messages, because the status "BusOff" is threshold.

detected. BusOffbit for CAN Cnodeis set.

Warning, depends onengine, EAT. Checkwiring of CAN bus and if necessary repair
it, check connection cable and if
necessaryrepairorreplaceit, checkresistancein
(ANlines (120 0hm)

1237 2 747 145 | Override switch switch: the ECUreceivesa | Switchisblocked, tasterlocked, connection Ifthe Block Buttonis pressed shorter than the
permanentsignal. cabledamaged Maximum Plausible pressing Time.
plausbility error "override switch > 250ms Check cabling, if sensor is not working, check
pressed". switchand ifnecessary replaceit, check
connection cableand if necessary repair or
replaceit.
1761 0 1593 129 | Theureatanklevel sensordetectsavalue | Suspected components: Checklevel sensorand float gauge
higherthan the maximumallowed thresh- | Urea Quality Sensor defect
old mechanical defect at the float gauge
1761 1 1594 129 | The DEFtanklevelsensor detectsavalue Suspected components: Checklevel sensorand float gauge
lower than the minimumallowed threshold | Urea Quality Sensor defect
mechanical defect at the float gauge
1761 14 1655 138 | Theureatankvolumeratioisbelowthe actual ureatanklevel SCRUTnk_rVol_mp [%]is | Check urealevel => ifempty, thenfillinurea
threshold of <5% below applicable threshold 5% Check DEF level sensor.
Ifthereisureainthetank, then move the floater
ofthe level sensor. The floater must
be free. Ifyou lift the sensor body, then
SCRUTnk_rVol_mp must change.
Exchange DEF level sensor, ifno change of value
orit'simplausible.
1761 14 1656 138 | Theureatankvolumeratioisbelowthe actual ureatanklevel SCRUTnk_rVol_mp [%]is | Check urealevel => ifempty, thenfillinurea
threshold of <2.5% below 2.5% Check DEF level sensor.
Ifthereisureainthetank, thenmove the floater
of thelevel sensor. The floater must
be free. Ifyou lift the sensor body, then
SCRUTnk_rVol_mp must change.
Exchange DEF level sensor, if no change of value
orit'simplausible.
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SPN

FMI

Deutz
Code

Blink
Code

Description

Possible Cause

Action

1761

1880

138

The DEFtanklevelis below the threshold.

actual DEF tank level SCRUTnk_rVol _mp [%] is
below the threshold

Check DEF level => if empty, refill
Check DEF level sensor.

Ifthereis ureain the tank loose the sensorand
move it. The floater must be free and
moveifyoulift the sensor body.
SCRUTnk_rVol_mp must change.

Compare SCRUTnk_rVol_mpto:
1=SCR_rawUTnkLvl

2=SCR_rAdapUtnkLvl
3=SCRUTnk_rActTnkVol
*SCRUTnk_facVolPer_mp

In case of malfunction, exchange DEF level sen-
sor.

2791

1763

415

Internal actuator temperature is above
threshold.

Overheating of EGRactuator during operation.

Let EGRactuator cool down and check heat
accumulation during worst case operation.

2791

1753

415

corrupted CAN communication withactua-
tor.

CANbuserror orfaulty EGRactuator.

Threshold for error detectionis aninternal ECU
threshold.

Check other CAN bus components. [fno mes-
sageis sent, fixthe wiring.

Ifo.k. exchange EGRactuaror.

2791

1758

415

Overvoltage at EGRactuator.

High voltage from the battery

Checkbatteryvoltage.

2791

1759

415

Undervoltage at EGRactuator.

Low voltage from the battery.

Checkbatteryvoltage.

2791

1757

415

Overcurrent to EGRactuator.

High voltage from battery.
EGRactuatoris blocked ormoving very hard.

Check batteryvoltage. CheckifEGRis blocked or
notrunningsmoothly.
Ifeverythingis o.k. change EGRactuator.

291

1752

415

EGRactuatoris mechanically blocked.

EGRactuatorfaulty orblocked.

Threshold for error detectionis aninternal ECU
threshold.

Checkthe EGRactuatorand EGRvalve to
mechanical blockage/ clean.

Check forfree movement of the valve. Ifit'S
blocked, then exchange the EGRvalve.

2791

1761

415

EGRactuator spring broken.

mechanical damage of spring due to overstress.

Threshold forerror detectionis aninternal ECU
threshold.
Exchange EGRactuator.

2791

1755

415

Internal electrical fault of EGR actuator.

Internal damage of EGR actuator due to high
temperature or electrical wiringissue.

Threshold forerror detectionis aninternal ECU
threshold.
Exchange EGRactuator.

2791

1754

415

EGRactuator can not learn stop positions.
Possibly only second failureif other EGRTV
failures occure.

Error detection during the learning process.

Threshold forerror detectionis aninternal ECU
threshold.

Start Serdia Usecase to reset EGR actuator.
Check EGRvalve and mounting situation. If o.k.
change EGRactuator.

2791

1756

415

EGRactuator can not learn stop positions
because procedure wasinterrupted.

Interruption of learning process due tomechan-
ical damage.

Threshold for error detectionis aninternal ECU
threshold.
Start Serdia Usecase to reset EGR actuator.

2791

1760

415

Stop positions of EGR valve not 0.k.

Mechanical damage of EGRactuator.
EGRvalveis blocked or moving very hard.

Threshold for error detectionis aninternal ECU
threshold.
Start Serdia Usecase to reset EGR actuator.

2791

1762

415

Internal actuatortemperature above thresh-
old.

overheating of EGR actuator

Let EGRactuator cool down, check heat accu-
mulation during worst case operation.
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Deutz
Code
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2797

1337

565

Injector diagnosis: Timeout of Injetor detec-
tion cylinderbank 0

Short-Circuitto ground on component wiring

Threshold for error detection is an internal ECU
threshold.

Check wiring, component, ECU

Note: affected injector has to be evaluated
according tofiring order

2797

1339

565

Injectortest: Short cut to ground on cylinder
bank0

Short-Circuit to ground on componentwiring

Check wiring, component, ECU
Note: affected injector has to be evaluated
according tofiring order

2798

1338

566

Injector diagnosis: Timeout of Injetor detec-
tion cylinderbank 1

Short-Circuit to ground on componentwiring

Thresholdforerror detectionisaninternal ECU
threshold.

Checkwiring, component, ECU

Note: affected injector has to be evaluated
according tofiring order

2798

1340

566

Injectortest: Short cut to ground on cylinder
bank 1

Short-Circuit to ground on component wiring

Check wiring, component, ECU
Note: affected injector has to be evaluated
according tofiring order

3031

135

669

The ureatank temperature sensor detectsa
valueabove the maximumallowed thresh-
old

Sensed ureatanktemperature > physicalrange
highlimit

Case"CANBUS sensor":

Check urea tank temperature: really hot?
Check CANBus-message of DEF sensorureatank
temperature Com_dRxSCR2Byt2
CompareittoCom_dRxSCR1Byt1 (ureatem-
perature at quality sensor) identical?

Tank heater permantly on?

Check wiring of DEF-quality sensor
(ase"analog DEF T & Level sensor":

Check urea tank temperature: really hot?

Check urea tank temperature SCR_tSensUTnkT
Compare urea tank temperature to EnvT_torto
SCR_tSMT (the urea temperature
inside the supply module) identical?

Tank heater permantly on?

Checkwiring of analog DEF T & Level sensor

3031

1136

669

The ureatank temperature sensor detectsa
valuelower than the minimum allowed
threshold.

sensed urea tank temperature < physical range
low limit

Case"CANBUS sensor":

Checkambient temperature EnvT_t=> About
-40°C?Ifyes Error could be plausible

Check CANBus-message of DEF sensorurea tank
temperature Com_dRxSCR2Byt2
CompareittoCom_dRxSCR1Byt1 (ureatem-
perature at quality sensor) identical?
Checkwiring of DEF-quality sensor

Check quality sensor

(ase "analog DEF T & Level sensor":

Check urea tank temperature: really that cold?
Checkambient temperature EnvT_t=>
About-40°C? Ifyes Error could be plausible
Check urea tank temperature SCR_tSensUTnkT
Check wiring of analog DEF T & Level sensor
Checkanalog DEF T &Level sensor

3224

129

596

DLCError of CAN-Receive-Frame AT11G1Vol
NOX Sensor (SCR-system upstream cat; DPF-
system downstream cat); length of frame
incorrect

NotUsed

Threshold for error detectionis an internal ECU
threshold.

Check Nox-Sensorand the wiring from CAN-
BUS.

3121628

3-141



SECTION 3 - CHASSIS & TURNTABLE
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SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code
3224 9 130 597 | TimeoutError of CAN-Receive-Frame Failure of the CAN Bus message NOX sensorand sensor connection check
AT11G1Vol; NOX sensor (SCR-system
upstream cat; DPF-system downstream cat)
3234 2 138 114 | DLCErrorof CAN-Receive-Frame AT101Vol | Failure of the CAN Bus message NOX downstream sensorand sensor connection
NOX Sensor (SCR-system downstream cat; check
DPF-system downstream cat); length of
frameincorrect
3234 9 139 117 | Timeout Error of CAN-Receive-Frame Failure of the CAN Bus message NOX downstream sensorand sensor connection
AT10G1Vol; NOX sensor (SCR-system down- check
stream cat; DPF-system downstream cat)
3361 3 1077 677 | Ureadosingvalve (lowside powerstage): | Faultinthe wiring Threshold forerror detectionisaninternal ECU
the current drain measured by ECU is above threshold
thetargetrange Seesubstitute function
Check the wiring
3361 3 1078 | 677 | Ureadosingvalve (highside powerstage): | Faultinthe wiring Threshold for error detectionisaninternal ECU
the current drain measured by ECU is above threshold
thetargetrange Check the wiring
3361 4 | 1079 | 677 |Ureadosingvalve (lowsidepowerstage): | Faultinthewiring Checkthe wiring
the current drain measured by ECU is above
thetargetrange
3361 4 1080 | 677 | Ureadosingvalve (highsidepowerstage): | Faultinthe wiring Threshold for error detectionisaninternal ECU
the current drain measured by ECUis above threshold
thetargetrange Check the wiring
3361 6 1075 | 677 | Ureadosingvalve:the current measured Faultin the wiriing Checkwiring
valueby ECU atthe end of theinjectionistoo | Defect ureadosinginjectionvalve Check the urea dosing injection valve
high
3519 3 1898 | 277 | Theintegrated diagnosticofthetempera-- | Wrong diagnosticof the short circuits logic Check the wiring to the suction unitin the DEF
ture sensor of the Urea Quality Sensorrecog- | inside the temperature sensor of the UQS tank.
nized ashortcircuit tobattery. CAN Communication corrupted Check the CAN bus communication of the suc-
The UQS Sensoris an combined sensor of tion unit. In case the communicationiis
tank temperature, fillinggrade and DEF corrupt, exchange the suction unit.
qualityanditis alsoan CAN sensor-->no
PIN
3519 4 1899 277 | Theintegrated diagnosticofthetempera- | DEF quality sensorinthe suction unit ofthe DEF | Check the wiring to the suction unit of the DEF
ture sensor of the Urea Quality Sensorrecog- | tankis defect tank.
nized ashort circuitto ground CAN Communication corrupted Check the CAN bus communication from the
suction unit. In case the signal is corrupt,
exchange the suction unit in the DEF tank.
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SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code
3519 12 | 1895 | 277 | Theintegrated temperaturesensorofthe | Temperaturesensorinside the UQS defect. Check the temperature sensor signal for plausi-
Urea Quality Sensor measures highertem- | CAN Communication corrupted. bility. In case ofimpropersignal,
perature than threshold Overheating of the DEF tank due to malfunction | exchange the suction unitinthe tank.
of the heating valve. Check CAN bus communication for proper sig-
Flow direction is of coolant is wrong due to nal. In case ofimproper signal, exchange
mixed up the hoses routed to the heating thesuctionunitinthe tank.
valve. Check the function of heating valve and routing
Overheating of the DEF tank duetoheattransfer | ofthe hoses. The coolant flow through
from neighbor parts. the heating valve must be observed according
totheshownarrow.
Incaseallactionsabove are 0K, check the real
temperaturein the DEF tank during
worst case condition andimprove the installa-
tion of the DEF tank.
3519 13 | 1908 277 | Temperatureat UQS outofrange thespeci- | Suspected Components Check temperature system and/or DEF quality
fied thresholds; invalid quality of the tem- | Tank heater sensor
perature DEF sensor
3520 2 1904 | 2-7-8 | Measured DEFQualityfromUQSistoolow. | Suspected components: Checkthat thereisliquid urea of known quality
Qualityvaluereceived from UQSis <22%for | Urea quality sensordefect inthe tankfirst
acertaintimeandacertainnumberorfor | Wronginstallation (measuring air) Check urea tank level. Add urea until level is at
measuring conditions notobservedforacer- | Urea level sensor defect least 10 cm above sensor.
taintime. Nonureafilledin tank Ensure thatureaisnotfrozen/sufficientureais
CANBUS problems liquid
Evaluation conditions fornew quality checknot | Check Sensor: Are urea tank temperature and
fulfilled after one previous mal detection level displayed? Changes the level if you
refill urea?
Checkelectrical connection
Check CANBus
New quality detection is carried out if urea re-
fillis detected orifan quality evaluation
was triggered and was not finished success-
fully: To provoke a quality measurement: refill
urea, atleast 10% of tank volume
Wait until quality evaluation was carried out,
cantake up to 30 minutes => checkvalue.
[tshould beabout33 %
Exchange quality sensor
3520 3 1896 278 | Theintegrated diagnosticofthe UreaQuality | wiringharness of UQS corrupted Threshold for error detectionis aninternal ECU
Sensorrecognized ashort circuittobattery | CAN Communication corrupted threshold.
Check the wiring harness from the ECU to the
suction unit of the DEF tank
Check the CAN bus communication. If the signal
iscorrupt, then exchange the suction
unit.
3520 4 1897 | 278 | Theintegrateddiagnosticofthe UreaQuality | wiring harnessto the suction unitin the DEF Threshold for error detectionisaninternal ECU
Sensor recognized ashort circuittoground. | tankis corrupted threshold.
CAN Communication corrupted Check the wiring to the suction unitin the DEF
tank.
Check the CAN bus communication. In case the
communication is corrupt, exchange
thesuction unitin the DEF tank.
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SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code

3520 13 | 1907 | 278 |UreaqualityatUQSoutofrangethespeci- | Suspected components Check DEF quality and/or DEF quality sensor
fied thresholds; invalid qualityoftheurea | DEF quality sensor
qualiy DEF

3532 3 1911 127 | Theureaquality value from the sensoris Suspected Components: Check DEF qualityand/orsensor.
greaterthan the maximum physicalrange | UQS defect
threshold
Comment: tank temperature is measured by
theUQSsensor

3532 4 1912 127 | Theurea quality value from the sensoris Suspected Components: Check DEF quality and/or Sensor.
lower than the minimum physical range UQS defect
threshold.

am 12 | 1455 711 | Temperature Phy_tPfWgh, the weighted | temperature Phy_tPfWgh, the weighted DPF | Check temperature upstream DOC
DPFtemperature < Threshold 1 temperature, is below orabove Exh_tSensOxiCatUs within Stand-still: > 450
Temperature Phy_tPfWgh, theweighted | thetargettemperature towardstheendofthe | °C?If
DPFtemperature > Threshold 2 stand-still main phase. not:
towards the end of the stand-still main => Checkair path of engine: EGR-Valve,
phase. Intake-Throttle, Turbochargerand Piping

eachforleakage and correct function

Check temperature difference across DOCby
Exh_tSensOxiCatDs -
Exh_tSensOxiCatUs within Stand-still: <
100°C? If not:

Check exhaust pipe downstream turbo charger
foroil?

checkinjectors: isaninjector got stuck?

Too many hydrocarbons in exhaust? White
smoke (at hot EAT system, notat cold

start)?

Checkair path of engine: EGR-Valve, Intake-
Throttle, Turbochargerand Piping each
forleakage and correct function

Check exhaust gas temperature sensors within
EAT-system: Tupstream DOCC, T

downstream DOC& T upstream SCR catalyst
allthree of them caninfluence Phy_tPfWgh

3936 14 | 1917 | 2-8-6 | Standstill escalation bytime.Incasethe Stand-still requestignored by the operator. Perform Stand-still. If sootload level of DPF has
standstill request will not be released within | Display/ stand-still request lamp broken. increased too high already call service
50h by the driver this fault code will be set. to perform stand-still.

Incase the DPF soot load level remove DPF =>
Exchange DPF.

4334 0 122 | 665 | Theabsolutepressurevalue of the urea Suspected Components: Checkthe ureapump
pumpisgreaterthanan applicablemaximal | Urea pump defect Check the supply module pressur sensor
filtered pressure threshold Supply module pressure sensor defect (lean the urea pump (filter)

Pump contains dirty parts

4334 1 123 | 665 | Ureasupplymodulepressuresensor:The | Checkthe urea pump Checkthe urea pump
absolute pressure value of the ureapumpis | Check the supply module pressur sensor Check the supply module pressur sensor
less than an applicable minimal filtered (leanthe urea pump (filter) (lean the urea pump (filter)
pressure threshold
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4334 2 1866 | 665 | absolutedifference of sensed urea pump absolute difference of sensed urea pump pres- | Check environment pressure sensor (EnvP_p)
pressure (SCR_pAbsSensUPmpP) andambi- | sure (SCR_pAbsSensUPmpP)and =>plausiblevalue?
entpressure (EnvP_p) > limit ambient pressure (EnvP_p) > limit Engine shut-offandimmediately re-started?
abs(UPmpP_pDiffPmpEnv_mp) > abs(UPmpP_pDiffPmpEnv_mp) > => Shut-offagain. Wait until afterun of
UPmpP_pDiffPmpEnv_(C (250 hPa) UPmpP_pDiffPmpEnv_C ECU hasfinished, re-Startengine
Back-flow linefree? Does the urea pump pres-
sure show values < 1000 hPain SCR
state emptying (64)?
Checkrevisionvalve => Does the urea pump
pressureshow values < 1000 hPain SCR
stateemptying (64)? => exchange supply
module
Supply module pressure sensor defect=>
exchange supply module
434 3 1104 | 675 | Ureaheatersupplyline:the currentdrain electrical error Threshold for error detectionis an internal ECU
measured by ECUis above the targetrange threshold
Check wire harness
Check supplyline
434 4 1105 675 | Ureaheatersupply line: the current drain electrical error Threshold for error detectionisaninternal ECU
measured by ECUis above the target range threshold
Check wire harness
Checksupplyline
4341 5 1102 | 675 | Ureaheatersupplyline:thecurrentdrain | electrical error Threshold for error detectionisaninternal ECU
measured by ECUis above the target range threshold
Check wire harness
Checksupplyline
4343 3 1096 | 673 | Ureapressurelineheater:the currentdrain | shortcuttobattery Threshold for error detectionisaninternal ECU
measured by ECUis above thetargetrange | Ifthiserrordetectedduringthe heating phaseis | threshold
aresulterror: KWP 1089 Check wiring
broken heating elementin pressure line Check heating element
4343 4 1097 | 673 | Ureapressureline heater:the currentdrain | Shortcuttoground Threshold for error detectionisaninternal ECU
measured by ECUisabove thetargetrange | Ifthiserrordetected duringthe heating phaseis | threshold
aresulterror: KWP 1089 Check wiring
Short cuttoground or broken wiring, broken | Check heating element
heating elementin pressureline
4343 5 1094 | 673 | Ureapressurelineheater:the currentdrain | Openload Threshold for error detectionis aninternal ECU
measured by ECUisabove thetargetrange | Ifthiserrordetected during the heating phaseis | threshold
aresulterror: KWP 1089 Checkwiring
Brokenwiring, broken heating elementin pres- | Check heating element
sureline
4345 3 1092 | 674 | Ureabackflowline heater:the currentdrain | Shortcutto battery Threshold for error detectionisaninternal ECU
measured by ECUis above thetargetrange | Ifthiserrordetected duringthe heating phaseis | threshold
aresulterror: KWP 1089 Checkwiring
Short cuttobattery orbroken wiring, broken | Check heating element
heating elementinbackflow line
4345 4 1093 | 674 | Ureabackflowline heater: the currentdrain | Shortcuttoground Threshold for error detection s an internal ECU
measured by ECUisabove thetargetrange | Ifthiserrordetected during the heating phaseis | threshold
aresulterror: KWP 1089 Check wiring
Short cuttoground or broken wiring, broken | Check heating element
heating elementin backflow line
3121628 3-145




SECTION 3 - CHASSIS & TURNTABLE

Table 3-13. Engine Fault Codes

SPN FMI Lol B Description Possible Cause Action
Code | Code
4345 5 1090 | 674 | Ureabackflow line heater:the currentdrain | Openload Threshold for error detectionis aninternal ECU
measured by ECUisabove thetargetrange | Ifthiserrordetected duringthe heating phaseis | threshold
aresulterror: KWP 1089 Checkwiring
Broken wiring, broken heating elementinback- | Check heating element
flowline
4360 0 1069 | 668 | Thefilteredureacatupstreamtemperature | Sensed temperature upstream SCR > physical | Check temperature difference across DOC
isgreaterthanan applicable maximumtem- | high limit (Exh_tOxiCatDs-Exh_TOxiCatUs) at higher
perature threshold engineload => high difference > 100K?
Ifyes, the engine emitts too many Hydrocar-
bons=> checkinjectors:isan injector got
stuck?
=> CheckEGR Valve
Ifdifference normal the exhaust outof the engie
itselfistoo hot:
=> (Checkair path of engine: EGR-Valve,
Intake-Throttle, Turbochargerand Piping
eachforleakage and correct function
Ifthat error was set while stand-still operation
the errorsource could be exothermal
soot burn offin DPF (which should not happen)
=>Dismount DPF and checkitvisually
exchange temperature sensor upstream SCR
4360 1 1070 668 | Thefiltered temperature beforeureacatis | Sensed temperature upstream SCR catalyst< | Cold start and ambient temperature < Thresh-
lessthanan applicable minimumtempera- | than physical low limit old? Missdetection?
turethreshold Check wiring harness to UCatUsT-sensor
Exchange UCatUsT-sensor
4360 2 1865 668 | Erroratstaticplausibility check: Error atstaticplausibility check: Checkwhethertemperaturesensor upstreamof
absolut temperature difference of sensed. - | absolut temperature difference of sensedtem- | SCR catalyst s physically mounted
temperature upstream SCR catalystand perature upstream SCR catalystand within exhaust pipe
ambient temperature > asstatic plausibility | ambient temperature > asstaticplausibility | If cold start condition canbe made sure (engine
limit limit was offfor atleast 8 h) compare
atengine cold start (engine was offforat atengine coldstart (engine was offforatleast8 | valuesofEnvT_t,EngDa_tEng, Exh_TOxiCatUs,
least8 h), temperature upstream of SCRcat- | h), temperature upstream of SCR Exh_tOxiCatDsand
alystis expectedtobeidentical toambient | catalystisexpectedto beidenticaltoambient | SCR_tSensUCatUsT atignition on, without
temperature=> see enable conditionsfor | temperature => see enable conditions for starting the engine. Allidentical?
details. details. Comparevalues of Exh_TOxiCatUs,
Erroratdynamicplausibility check: Errorat dynamic plausibility check: Exh_tOxiCatDsand SCR_tSensUCatUsT after 15
temperature difference of sensed tempera- | temperature difference of sensed temperature | minin constant operation point: show all simi-
ture upstream SCR catalystand ambient upstream SCR catalystand ambient larvalues (30K tolerance width). Are
temperature < asdynamicplausibility limit | temperature <as dynamicplausibility limit ambient temperature and (EnvT_t), cooling
dynamiccheckisblockedifstaticplausibility | dynamiccheckisblocked if staticplausibility | watertemperature (EngDa_tEng) plausible?
checkisalready faulty checkisalready faulty Sensor coated with urea crystalls? Dismount
=> Temperature upstream SCR catalyst =>Temperature upstream SCR catalystmust | ureainjectorand inspect temperature
mustbe by 40°Chigher than ambienttem- | be by 40°Chigherthan ambient sensor upstream SCR catalystvisually
peratureifenginerunsandacertaindelay | temperatureifenginerunsandacertaindelay | Check wiring of sensor
time has expired. time has expired. Replace sensor
4361 3 1072 668 | Ureacatalystupstream temperature sensor: | Voltage of temperature sensor upstream SCR | Check sensor
thevoltage of sensormeasured by ECUis out | catalyst > maximum limit Checkwiring
ofthetargetrange Short circuit to battery Replace UCatUsT-sensor
4361 4 1073 668 | Ureacatalystupstream temperature sensor: | Voltage of temperature sensor upstream SCR | Check sensor
thevoltage of sensormeasured by ECUis out | catalyst < minimum limit Checkwiring
ofthetargetrange Shortcircuittoground Replace UCatUsT-sensor
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4365 2 137 | 6-6-9 | SignalerrorincaseofUreatanktemperature | CANmessageisnotsend properly. Check sensor connector
trnasmitted via CAN-signal Com_tUTnkT. Check CANbus
4365 3 1138 | 6-6-9 | Ureatanktemperaturesensor:hecurrent | Shortcutoropenload. Threshold for error detectionisaninternal ECU
drainmeasured by ECUis above the target threshold.
range. The Sensed raw voltage value SCR_uRawUTnkT
isbelow SCR_SRCUTnkT.uMax_C.
Checkwiring.
4365 3 1914 | 669 | Internalerrorof DEF quality sensor. Suspected componentes: Check wiring harness and DEF qualitysensor
DEF quality sensor
Wiring harness
4365 4 1139 | 6-6-9 | Ureatanktemperaturesensor:hecurrent | Shortcutoropenload. Threshold for error detectionisaninternal ECU
drain measured by ECU s above the target threshold.
range. The sensed raw voltage value SCR_uRawUTnkT
isabove SCR_SRCUTnKT.uMin_C.
Check wiring.
4365 4 1915 | 6-6-9 | Internal errorof DEF quality sensor. Suspected componentes: Check wiring harness and DEF qualitysensor
DEF quality sensor
Wiring harness
4366 3 112 | 671 | Ureatankheatingvalve:the currentdrain | Shortcuttobattery Threshold for error detectionisaninternal ECU
measured by ECUisabove thetargetrange | Ifthiserror detected during the heating phaseis | threshold
aresulterror: KWP 1089 Check wiring
Brokenwiring Checkureatank heating valve
Urea tank heating valve defect
4366 4 113 671 | Ureatank heatingvalve: the currentdrain - | Shortcuttoground Threshold for error detectionis an internal ECU
measured by ECUisabove thetargetrange | Ifthiserrordetected during the heating phaseis | threshold
aresulterror: KWP 1089 Checkwiring
Brokenwiring Check ureatank heatingvalve
Ureatank heating valve defect
4366 5 1110 | 671 | Ureatankheatingvalve:thecurrentdrain | Openload Threshold for error detectionisaninternal ECU
measured by ECUis above thetargetrange | Ifthiserrordetected duringthe heating phaseis | threshold
aresulterror: KWP 1089 Checkwiring
Brokenwiring Checkureatank heating valve
Ureatank heating valve defect
4375 3 1120 666 | Ureasupplymodule pump:thecurrentdrain | Shortcuttobattery Threshold for error detectionis aninternal ECU
measured by ECUisabovethetargetrange | Ifthiserrordetected duringthe heating phaseis | threshold
aresulterror:KWP 1089 The hardware detects absence of any short cir-
Brokenwiring cuitto battery on the PWM output power
Pumpin urea supply module defect stage for the urea pump module actuator
Check wiring
Check pumpin the urea supply module
4375 4 | 1121 | 666 | Ureasupplymodulepump:thecurrentdrain | Shortcuttoground Threshold for error detection is an internal ECU
measured by ECUis above thetargetrange | Ifthiserrordetected duringthe heating phaseis | threshold
aresulterror: KWP 1089 The hardware detectsashort circuit to ground
Brokenwiring erroron the PWM output power stage
Pumpin urea supply module defect forthe UreaPump Module Motor Actuator. The
erroris updated by setting bit 1 of
measuring point UPmp-
Mot_stPrevTstRslt_mp
Checkwiring
Check pumpin the urea supply module
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4375 5 118 | 666 | Ureasupplymodule pump:theECUcannot | Openload Threshold for error detectionis aninternal ECU
measure any reaction during pump control | Brokenwiring threshold
Pumpin urea supply module defect The hardware detects the presence ofload on
the PWM output power stage for the
urea pump module actuator.
Check wiring
Check pumpinthe ureasupplymodule

4376 3 131 667 | Ureasupplymodulereversalvalve:thecur- | Shortcuttobattery Threshold for error detectionis aninternal ECU
rentdrain measured by ECUisabove thetar- | Faultinthe wiring threshold
getrange Reversalvalvein the urea supply module defect | Checkwiring

Check urea supply modul

4376 4 132 667 | Ureasupply modulereversal valve: the cur- | Shortcuttoground Threshold forerror detectionisaninternal ECU
rentdrainmeasured by ECU is above thetar- | Faultin the wiring threshold
getrange Reversal valvein the urea supply module defect | Checkwiring

Check urea supply modul

4376 5 1129 667 | Ureasupplymodulereversal valve:thecur- | Openload Threshold for error detectionisaninternal ECU
rent drain measured by ECUis above thetar- | Faultinthe wiring threshold
getrange Reversal valvein the urea supplymodule defect | Checkwiring

Check urea supply modul

4765 0 1039 | 683 | Theexhausttemperaturevaluefromthe sensed temperature upstream DOC > shut-off | Checkair path of engine: EGR-Valve, Intake-
sensor befor DOC limit Throttle,
isabove an applicable upper shutoffthresh- Check TurbochargerandPipingeachforleakage
old and correct function
TOxiCatUs_tShOffThresHiAds_C=Thresh- Checkinjectors: isaninjector got stuck?
old 1inNormaland Exchange temperature sensor upstream DOC
Heatmodes
(TOxiCatUs_tShOffThresHiRgn_C=Thresh-
old2
instand-still)

4765 0 1040 | 683 | Theexhausttemperaturevaluefromthe Sensed temperature upstream DOC>warning | Checkair path of engine: EGR-Valve, Intake-
sensor befor DOC limit Throttle, Turbocharger and Piping each
isabovean applicable upper warning forleakage and correct function
threshold Checkinjectors: isaninjector got stuck?
TOxiCatUs_tWarnThresHi_C=Threshold Exchange temperature sensor upstream DOC

3-148 3121628




SECTION 3 - CHASSIS & TURNTABLE

Table 3-13. Engine Fault Codes
SPN FMI Lol B Description Possible Cause Action
Code | Code

4768 2 1036 | 683 | Staticplausibility check: Static plausibility check: Checkambient temperature => value plausi-
The exhaust temperature value from the The exhaust temperature value from the sensor | ble?
sensor before DO, the exhaust temperature | before DOC, the exhaust temperature upstream DOCsensor mounted within exhaust
valuefromthe sensorafter DOC, the temper- | value from the sensor after DOC, the tempera- | line?
ature value from the sensor before turevalue from the sensor before Tupstream DOCsensor physically mountedin
SCR-Cat, the environment temperatureand | SCR-Cat, the environment temperatureand the | correct position upstream DOC? (not
the coolantengine temperature theirratios | coolantengine temperature their ratios upstream SCR or downstream DOC?)
toeachotherexceed theirrelated thresh- | toeach otherexceed theirrelated thresholds. | Check Tupstream DOCsensor
olds. (difference betweentemperatureafterDOCand | Check other T-sensors within EAT-system
Dynamicplausibility check with environ- temperature before DOC> Threshold 1 (Exh__tOxiCatDs & UCatUsT_tFlt_mpshow
ment temperature sensor value: difference between temperature beforDOCand | plausible values? No errors onthem?

The exhaust temperature value fromthe before SCR > Threshold 2

sensor before DOCislowerthananapplica- | difference between temperature after DOCand

ble environment temperature 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 sensor value:
The exhaust temperature value from the sensor
before DOCis lower thanan applicable
environment temperature threshold (< envi-
ronmental temperature + Threshold 6)

4768 2 1881 683 | Atengine coldstartconditionsthesensed | Difference temperature of exhaust gas temper- | Check whetherall exhaust gas temperature
exhaust gas temperature downstream DOC | ature downstream DOCand fixed sensors within the EAT system are
(Exh_tSensTOxiCatDs) ambient temperature atignitiononexceedsa | mounted properly: Withinthe exhaust lineand
has exceeded the sum of ambient tempera- | certain limit earlier than the difference atcorrect positions.
ture (EnvT_t) +offset(40°C) earlierthanthe | temperature of exhaust gas temperature Check the position of the sensor upstream SCR
sensed exhaust gas upstream DOCand fixed ambient temperature | which mightbe physically mountedin
temperature upstream of DOC atignitionon. the wrong position.

(Exh_tSensTOxiCatUs). If cold start condition can be made sure (engine
The checkis only performed once each igni- was offforatleast 8 h) compare
tioncycleand onlyifthestartisjudgeda cold valuesof EnvT_t,EngDa_tEng, Exh_TOxiCatUs,
start. Exh_tOxiCatDsand
Errorstatusis frozen for thatignition cycle. SCR_tSensUCatUsT atignition on, without
Nohealing possible. starting the engine. Allidentical? Then the
sensorsitselfare okay.
Checkexhaust piping for leakage.
Checkwiring of sensors
Replacesensors
Check DOC=> physicalllyintact?

4768 3 1044 | 683 | Oxidation catalystupstreamtemperature | The sensed raw voltage value Check wiring harness to temperature sensor
sensor: the voltage of sensormeasured by | Exh_uRawTOxiCatUsis above upstream DOC
ECUisoutofthetargetrange Exh_SRCTOxiCatUs.uMax_C Exchange temperature sensor upstream DOC

Shortcutto battery

4768 4 1045 683 | Oxidation catalyst upstream temperature | The sensed raw voltage value Check wiring harness to temperature sensor
sensor: the voltage of sensormeasured by | Exh_uRawTOxiCatUsis upstream DOC
ECUisoutofthetargetrange below Exh_SRCTOxiCatUs.uMin_C Exchange temperature sensor upstream DOC

Shortcuttoground
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5763 3 1024 | 594 | Actuatorofthe external EGRvalve:the ECU | Short cuttobatteryoropenloop. Check cabling, actuator defect, check actuator
detectsashort circuit tobattery oropen andifnecessary replaceit, check
load. connection cable and if necessary repair or
replaceit.
5763 3 1226 | 594 | ActuatorEGR-valve:shortcuttobatteryis | Short-Circuittobattery on componentwiring | Threshold for error detectionis aninternal ECU
detected threshold.
Check wiring, component, ECU
Check repairwith SerDia 2010use case
5763 3 1227 | 594 | Actuator EGR-valve:shortcuttobatteryon | Short-Circuit tobattery on componentwiring | Threshold for error detectionisaninternal ECU
ECU pinisdetected threshold.
Check wiring, component, ECU
Check repairwith SerDia 2010 use case
5763 4 1025 594 | Actuatorofthe external EGRvalve:theECU | Short cuttoground Check cabling, actuator defect, check actuator
detectsashort circuittoground. andifnecessaryreplaceit, check
connection cable andif necessary repair or
replaceit.
5763 4 1228 594 | ActuatorEGR-valve: short cuttogroundon | Short-Circuittoground on componentwiring | Threshold for error detectionis an internal ECU
ECUpinisdetected threshold.
Checkwiring, component, ECU
Check repair with SerDia 2010 use case
5763 4 1229 594 | Actuator EGR-valve:shortcuttobatteryon | Short-Circuittoground on component Threshold for error detectionis aninternal ECU
ECUpinisdetected threshold.
Check wiring, component, ECU
Check repair with SerDia 2010 use case
5763 4 1232 | 5-9-4 | ActuatorerrorEGR-Valve (2.9;3.6) or Throt- | Monitoring for CY146 Under Voltage. Threshold for error detectionis aninternal ECU
tle-Valve (4.1;6.1;7.8); Voltage below threshold.
threshold Check wiring, component
3.6) Drosselklappe (4.1;6.1;7.8); Voltage
below threshold;
5763 5 1023 | 5-9-4 | ActuatorerrorEGR-Valve;signalrange check | Shortcircuittoground. Check wiring, check cabels and repair or replace
low, measured current s below target ifnecessary, checkactuatorwith
SERDIA 2010test for EGRand if necessary
replaceit.
5763 6 1014 | 594 | Actuatorerror EGR-Valve. Short cuttobatterie. Checkwiring and repair orreplace if necessary,
Signal range check high. checkactuatorwith SERDIA test for
EGRandif necessary replaceit.
5763 6 1022 | 5-9-4 | ActuatorerrorEGR-Valve;signalrange check | Shortcircuitto battery or open circuit. Check cabling, actuator defect, check actuator
high, measured current by ECU s over target andifnecessaryreplaceit, check
connection cable and if necessary repair or
replaceit.
5763 6 1223 594 | Actuator EGR-Valve: OpenloadonECUout- | Opencircuiton componentwiring Threshold for error detectionis an internal ECU
putis detected threshold.
Check wiring, component, ECU
Checkrepairwith SerDia 2010 use case
5763 6 1224 594 | Actuator EGR-valve: too high curentisgoing | Overload on componentwiring Threshold for error detectionis aninternal ECU
into the actuator. Outputis switched off threshold.
Checkwiring, component, ECU
Check repair with SerDia 2010 use case
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5763 6 1230 | 5-9-4 | Actuatorerror EGR-valve; Overload by short- | ShortCircuit over Load Threshold for error detectionisaninternal ECU
circuit threshold.
Check wiring, component
5763 7 1016 | 594 | Actuatorpositionfor EGRvalveisnotplausi- | Positionerrorof throttle flap (deviation >7%). | Threshold forerror detectionisaninternal ECU
ble, internal error, angular misalignement of threshold.
theflap. Threshold for error detection, deviation from
setpoint > 7%.
Troubleshooting with SERDIA 2010 Use Case
"EGR Diagnostic".
5763 n 1231 | 5-9-4 | Powerstageovertemperatureduetohigh | Temperature dependent Over Current Threshold for error detectionis aninternal ECU
current. threshold.
Check wiring, component
520521 5 1015 594 | Actuatorerror EGR-Valve. Short cuttoground. Check wiring and repair orreplace if necessary,
Signal range checklow. checkactuatorwith SERDIA test for
EGRandif necessary replaceit.
523009 9 825 253 | Thepressurereliefvalve (PRV) hasreached | Rail pressure has exceeded the trigger thresh- | Replace pressure reliefvalve (PRV) and reset
the number of allowed activations. old of the pressure limiting valve. faultwith Serdia.
523009 | 10 833 | 2-5-3 | Thepressurereliefvalve (PRV) hasreached | Rail pressure hasexceeded the triggerthresh- | Replace pressure reliefvalve (PRV) and reset
theallowed opening time. old of the pressurelimiting valve. faultwith Serdia.
532121 9 171 | 3-3-3 | TimeoutErrorof CAN-Receive-Frame Timeout Error (Missing CAN Bus message) Check wiring harness and customer devices
ComEngPrt; Engine Protection
523240 | 9 179 527 | Timeout CAN-message FunModCtl; Func- | Timeout Error (Missing CAN Bus message) Check CAN Bus cabling (Bus sheduling, polarity,
tion Mode Control short circuit, power interrupt), test
protocol of receiver, check CAN functional
range.
523350 | 4 565 151 | Injector cylinderbank 1: the current drop Shortcircuitinjectionbank 1 (allinjectors of this | Threshold for error detectionis aninternal ECU
measured by ECUisabovethetargetrange | bank canbeaffected) threshold.
Check wiring harness, injectors andif necessary
repai/replaceit.
523352 | 4 566 152 | Injectorcylinderbank 2: the currentdrop | Shortcircuitinjectionbank2 (allinjectorsofthis | Threshold for error detectionisaninternal ECU
measured by ECUisabove thetargetrange | bank canbeaffected) threshold.
Check wiring harness, injectors and if necessary
repait/replaceit.
523354 | 12 567 153 | Internal hardware monitoring: the ECU Defective powerstagein ECU Threshold for error detectionisaninternal ECU
detectsan error ofitsinjector high current threshold.
output. Chip of CY33x defect power stage Iferrorisnot removable, change ECU.
components
523450 | 4 839 | 1-4-3 | Diagnosticfaultcheckforminerrorof COM | Thesensed raw valueislessthanthe threshold. | Check cabling, check sensorand if necessary
message. replaceit,
check connection cable and if necessary repair
orreplaceit.
523470 | 2 826 146 | The pressure reliefvalve (PRV) has been Rail pressure has exceeded the trigger thresh- | Threshold for error detectionisan internal ECU
opened due to excessive pressure. old of the pressure limiting valve. threshold.
Resetthe faultand at reappearance checkinjec-
tionsystem.
523470 | 2 827 146 | The pressure reliefvalve (PRV) has been Rail pressure has exceeded the trigger thresh- | Threshold for error detectionisaninternal ECU
opened due to excessive pressure. old of the pressure limiting valve. threshold.
Reset the faultand at reappearance checkinjec-
tion system.
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523470 | 7 876 146 | Railpressureisoutofthe expectedaverage | Rail pressureis out of the expected average (A) Check railpressure relief valve and replace if
range. range. necessary.

PRV cannot be opened. (B) Check high pressure pumps, pressure relief
valve and metering unit.
(C) Change componentsifnecessary

523470 | M 831 146 | Rail pressurereliefvalve cannotbeopened | Railpressure outoftolerancerange (PRVcannot | Threshold forerror detectionisaninternal ECU

dueto therailpressure. be opened by a pressure peakin this threshold.
operating point) Checkrailpressure, checkrail pressure sensorfor
plausibility, check FCU.

523470 | N 832 146 | Railpressureisoutofthe expectedaverage | Averaged rail pressureis outside the expected | Threshold for error detectionisaninternal ECU
range. tolerancerange. threshold.

The PRV can notbe opened at this operating Check PRVandreplaceif necessary.
pointwithapressure shock.

523470 | 12 828 146 | Rail pressurereliefvalve:isopen. Shut Offafter PRV Open Threshold for error detection is aninternal ECU
Shutoff conditions. threshold.

Check PRV opening counterandif necessary
replace PRY,

checkrail-pressure sensor for plausibility and if
necessaryreplaceit,

checkFCUand ifnecessary replaceit.

523470 | 12 829 146 | Railpressurereliefvalveis open. Warning PRV open Threshold for error detection s an internal ECU
Warning conditions. threshold.

Check PRV opening counter and if necessary
replace PRV,
checkrrail-pressure sensor for plausibility and if
necessaryreplaceit,
checkFCUand ifnecessary replaceit.

523470 | 14 830 146 | Rail pressurereliefvalveisopen. (PRV) OpenPRV Threshold for error detection is aninternal ECU
threshold.
OnlyafterECU reset.
Check PRV opening counterandif necessary
replaceit,
checkrrail-pressure sensor for plausibility and if
necessary replaceit,
checkFCUand ifnecessary replaceit.

523550 | 12 980 515 | Terminal 50 was operated formorethan2 | Startinformation to Starter (T50-switch) Threshold for error detectionis aninternal ECU
minutes. Thismayhappenduetoshortto | erratic/defect. threshold.
battery orwrong usage of Terminal 50. Checkcabling, if sensornot working, checksstart
Starter controlis disabled until this erroris switchandifnecessaryreplaceit,
healed. check connection cable and if necessary repair

orreplaceit.

523601 | 13 948 282 | Internal hardware monitoring: the ECU Suspected components EDC17¢v52 Check cabling of external components, check
detectsadeviation of the targetrange of the | Pin A18: DeltaPressVenturi/Position intake working voltage and if necessary correct
power supply voltage of sensor output 3. throttleflap it,

Pin K20: First footpedal check connection cable and if necessary repair
PinK21: AirFilterDiffPress orreplaceit,

Suspected componentsEDC17cv54and cv56 | iferrorisnotremovable, change ECU.

Pin A07:Rail pressure

523612 | 3 644 555 | supplyvoltagetoo high notused Threshold for error detectionis aninternal ECU

threshold.
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523612 | 4 646 555 | supplyvoltage toolow notused Threshold for error detectionisaninternal ECU
threshold.
523612 | 12 387 555 | Internal hardware monitoring: the CPUof | Injector shut off demand for the ICO coordinator | Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | System responses: threshold.
nally; noitem will be created inerrormem- | not Caution ! Sequence error, check errormemory
ory forothererrors.
523612 | 12 612 555 | Internal hardware monitoring: the CPUof | Plausibility checkfailed (MoCADC_uNTP_mpis | Threshold for errordetectionis aninternal ECU
the ECUisresetandthe causeisloggedinter- | higherthanMoCADC_uNTPMax_C). threshold.
nally; noitem will be created in error mem- Iferroris still present, exchange ECU.
ory.
523612 | 12 | 613 555 | Internal hardware monitoring:the CPUof | Analysis of test voltage (Valueis out of the tar- . | Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | get->ECUinternal error) threshold.
nally; noitem will be created in error mem- Check wiring, check connected sensors actua-
ory tors.
Iferrorisstill present, exchange ECU.
523612 | 12 614 555 | Internal hardware monitoring: the CPUof | Analysis of the ratiometric correction (Valueis | Thresholdfor error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | outofthe target->ECUinternal error) threshold.
nally; Check wiring, check connected sensors actua-
noitem will be created in errormemory tors.
Iferroris still present, exchange ECU.
523612 | 12 615 555 | Internal hardware monitoring: the CPUof | Errorreport duetoan errorinthe plausbilityof | Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | Function Coordination(FC) and threshold.
nally; Monitoring Modul (MM)(ECU internal error) Iferroris still present, exchange ECU.
noitem will be created in errormemory
523612 | 12 616 555 | Internal hardware monitoring: the CPUof | Errorreportduetoaninterrupted SPlcommuni- | Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | cation (ECUinternal error) threshold.
nally; noitem will be created in error mem- Iferroris still present, exchange ECU.
ory
523612 | 12 617 555 | Internal hardware monitoring: the CPUof | multiple errorin complete ROM-test during Threshold for error detectionisaninternal ECU
theECUisresetandthe causeisloggedinter- | postdrive detected (ECU internal error) threshold.
nally; noitem will be created in error mem- Iferroris still present, exchange ECU.
ory
523612 | 12 618 555 _|Internal hardware monitoring: the CPUof | Too less bytes received by monitoringmemory | Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | from CPUasresponse (ECU internal threshold.
nally; noitem will be created inerrormem- | error). Loss of synchronization sending bytesto | Iferroris still present, exchange ECU.
ory the monitoringmemory from CPU
523612 | 12 619 555 | Internal hardware monitoring: the CPUof | Suspected components: Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | Injector threshold.
nally; noitem will be created inerrormem- | ECU Iferrorisstill present, exchange ECU.
ory wiring harness/connector
523612 | 12 620 555 | Internal hardware monitoring: the CPUof | Errortrying to set MM Response time (ECU Threshold for error detectionis an internal ECU
theECUisresetandthe causeislogged inter- | internal error) threshold.
nally; noitem will be created in error mem- Iferroris still present, exchange ECU.
ory
523612 | 12 621 555 | Internal hardware monitoring:the CPUof | Error detectedin the internal ECU communica- | Threshold for error detectionisaninternal ECU
theECUisresetandthe causeisloggedinter- | tion, Too many SPlerrorsduring threshold.
nally; noitem will be created in errormem- | MoCSOP execution Iferroris still present, exchange ECU.
ory

3121628

3-153




SECTION 3 - CHASSIS & TURNTABLE

Table 3-13. Engine Fault Codes
SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code
523612 | 12 623 555 | Internal hardware monitoring: the CPUof | Errorinthe check of the shut-offpath test of the | Threshold for error detectionis an internal ECU
theECUisresetandthe causeisloggedinter- | undervoltage detection (ECUinternal threshold.
nally; noitem will be created inerrormem- | error). Diagnostic fault check toreport theerror | Iferroris still present, exchange ECU.
ory inundervoltage monitoring
523612 | 12 624 555 | Internal hardware monitoring:the CPUof | Errorinthe check of the shut-off path of the Threshold for error detection is an internal ECU
theECUisresetandthe causeisloggedinter- | monitoringmodule (ECUinternal error). threshold.
nally; noitem will be created in error mem- Iferroris still present, exchange ECU.
ory
523612 | 12 625 555 | Internal hardware monitoring: the CPUof | Timeouterrortrying tosetor cancelling the Threshold for error detection is an internal ECU
theECUisresetand the causeisloggedinter- | alarmtask (ECUinternal error). Failure threshold.
nally; noitem will be created inerrormem- | setting thealarmtask period Iferrorisstill present, exchange ECU.
ory
523612 | 12 627 555 | Internal hardware monitoring: the CPUof | Errorintime monitoring of the shut-offpath | Thresholdforerror detectionis an internal ECU
theECUisresetandthe causeisloggedinter- | test (ECU internal error). Diagnostic fault threshold.
nally; noitem will be created inerrormem- | checktoreportthe timeoutinthe shut Iferrorisstill present, exchange ECU.
ory offpathtest
523612 | 12 628 555 | Internal hardware monitoring: the CPUof | Errorinthe check of the shut-offpath testofthe | Threshold for error detectionis an internal ECU
theECUisresetand the causeisloggedinter- | overvoltage detection (ECUinternal threshold.
nally; noitem will be created inerrormem- | error). Diagnostic fault check toreport the error | Iferroris still present, exchange ECU.
ory inovervoltage monitoring
523612 | 12 629 555 | Thetwovoltagevalues (ADC_VAL1, Defect pedal or wiring Threshold for error detectionis an internal ECU
ADC_VAL2), detected by threshold.
the accelerator pedal, are not plausible to Check Pedal, repair or exchange the Pedal.
eachother. Check wiring.
Iferroris still present, exchange ECU.
523612 | 12 630 555 | Impermissible offset betweenthe engine -~ | Calculated engine speedin level 1/2implausi- | Threshold for error detectionis an internal ECU
speed oflevel 2andlevel 1 ble (-> ECUinternal error). threshold.
Iferroris still present, exchange ECU.
523612 | 12 631 555 | Diagnosticfault checktoreporttheplausi- | Implausibleinjection energizing timeforeither | Threshold for error detectionis an internal ECU
bility error between level Tenergizingtime | Pilxor M1 or Polx. threshold.
and level 2 information Iferroris still present, exchange ECU.
523612 | 12 | 632 555 | Errorinthe plausibility of the startofener- | Implausible start of energising of eitherPilxor | Threshold for error detectionis aninternal ECU
gisingangles MiTorPolx. threshold.
Iferroris still present, exchange ECU.
523612 | 12 | 633 555 | Errorinthe plausibility of the energising The energising times of the zero fuel quantity | Threshold for error detection s aninternal ECU
times of the zero fuel quantity calibration | calibration ZFCis out of the target. (-> threshold.
ECUinternal error) Iferroris still present, exchange ECU.
523612 | 12 634 555 | Errorinthe plausibility of Pol2 efficiency. Errorinthe plausibility of Pol2 efficiency. Threshold for error detection s an internal ECU
threshold.
Iferroris still present, exchange ECU.
523612 | 12 635 555 | Errorinthe Pol2 shut-off. Errorin the Pol2 shut-off. Threshold for error detection is an internal ECU
threshold.
Iferroris still present, exchange ECU.
523612 | 12 636 555 | Errorinthe plausibility of Pol3 efficiency. Errorinthe plausibility of Pol3 efficiency. Threshold for error detectionis aninternal ECU
threshold.
Iferroris still present, exchange ECU.
3-154 3121628




SECTION 3 - CHASSIS & TURNTABLE

Table 3-13. Engine Fault Codes
SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code
523612 | 12 637 555 | Enginespeed: theengine speed calculated | Errorinthe plausibility of currentenergising | Threshold for error detectionis aninternal ECU
by ECUisabove the targetrange; the ECU time with maximum permitted energising threshold.
activatesasystemreaction time. Diagnostic fault check toreporttheerror | Iferroris still present, exchange ECU.
duetoOver
Run
523612 | 12 | 638 555 | Errorinthe plausibility of thewave correc- | Errorinthe plausibility of the wave correction | Threshold for error detectionis aninternal ECU
tion parts parts threshold.
Iferroris still present, exchange ECU.
523612 | 12 | 639 555 | Plausibility error of the Rail pressure sensor | In casethe gradientofrail pressureislargerthan | Thresholdforerror detectionis aninternal ECU
themaxthreshold or lesser than the threshold.
min threshold. Checkmetering unitor cable.
Rail metering unit defect. Check Rail pressure. Check the Rail System of
Leakgein the Rail System. leakage.
523612 | 12 640 555 | Errorinthetorque comparison between per- | Errorinthe torque comparison between the Threshold for error detectionisaninternal ECU
missible engine torqueand currentactual | permissibleinnerengine torque and the threshold.
torque current plausible actual torque. Iferroris still present, exchange ECU.
523612 | 12 641 555 | Diagnosis of currpath limitationforcedby | Thetorque comparisonisnotplausible withthe | Threshold for error detectionis aninternal ECU
ECUmonitoring level 2 torque monitoring. threshold.
Iferroris still present, exchange ECU.
523612 | 12 642 555 | Diagnosis of lead path limitation forcedby | The setpointpath of the air systemis limited by | Threshold for error detectionis aninternal ECU
ECUmonitoring level 2 thelimitation torque of the functional threshold.
control unit monitoring. Iferroris still present, exchange ECU.
523612 | 12 643 555 | Diagnosis of set path limitation forced by Ifthe quantity setpointis exceeds the limitof | Threshold for error detectionisaninternal ECU
ECUmonitoring level 2. the torque function. threshold.
Iferroris still present, exchange ECU.
523612 | 12 714 555 | Errorreport "WDAwireisactive" duetoa Error detection by monitoring module Threshold for error detectionisaninternal ECU
defect query/response communication threshold.
Softwarereset.
523612 | 12 715 555 | Errorreport "ABEwireisactive" dueto Thereasonisthataslow dropping of the vehicle | Threshold for error detectionis aninternal ECU
undervoltage detection electrical system voltage (defective threshold.
autobattery) Software reset.
shouldnotlead the ECU OCWDA's diagnose to
enteran errorin the fault memory due
toanundervoltage
recognition.
523612 | 12 716 555 | Errorreport"ABE wireisactive" duetoover- | Ifthe ABE/WDA powerstage shut-offisactive | Thresholdforerror detectionisaninternal ECU
voltage detection duetoanovervoltage detection. threshold.
software reset.
523612 | 12 77 555 | Errorreport"ABE/WDA active" duetoan Thereasonisthataslow dropping of the vehicle | Threshold for error detectionis aninternal ECU
unknown reason electrical system voltage (defective threshold.
autobattery) Software reset.
should notlead the ECU OCWDA's diagnose to
enteran errorin the fault memory due
toanundervoltage
recognition.
523612 | 12 | 1170 555 | Internal hardware monitoring: the CPUof | Errorduring positive test (ECUinternal error). | Threshold for error detectionis aninternal ECU
theECUisresetandthe causeisloggedinter- | Diagnosticfault check toreport that the threshold.
nally; noitem will be created inerrormem- | positive test failed Reflash ECU. Iferroristill activ replace ECU.
ory
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523612 | 12 | 1857 | 555 |Faultinthemonitoringduringtheengine | wiringisnotaccording DEUTZ requirements Threshold for error detectionis aninternal ECU
start. Start requestedin level 1, but not engine start conditions are not observed threshold.
releasedin level 2 which leads tonofuel low battery voltage during start checkotheractive errors and fix them.
injection. malfunction of starter checkall needed engine start conditions, e.g.
neutral switch.
checkthe engine speed during starting of the
engine. Ifit'stoolow, then check the
battery voltage and then check the starterfor
malfunction.
523612 | 14 973 555 | Internal hardware monitoring: the CPUof | Visibility of Softwareresetsin DSM Threshold for errordetectionis aninternal ECU
theECUisresetand the causeisloggedinter- threshold.
nally;
noitem will be created in errormemory.
523612 | 14 | 974 555 | Internal hardware monitoring: the CPUof | Visibility of Softwareresetsin DSM Threshold for error detection s an internal ECU
theECUisresetand the causeisloggedinter- threshold.
nally;
noitem will be created in error memory.
523612 | 14 | 975 555 | Internal hardware monitoring: the CPUof | Visibility of SoftwareResets in DSM Threshold for error detection s an internal ECU
theECUisresetand the causeisloggedinter- threshold.
nally; If possible the software update has to be done.
noitem will be created in errormemory Replace the ECU.
523613 | 0 856 134 | Rail pressure: thefuel pressureinrail calcu- | Pressure governor deviation exceeds the limit- | Threshold for error detectionisaninternal ECU
lated by ECUis below the targetrange which | ingvalue based on the engine speed. threshold.
isdependanton the engine speed. (A) Check forleakage
(B) Check fuel-primary pressure
(C) Change components, check sensorand if
necessary replaceit, check fuel system
and if necessary repairit
523613 | 0 857 134 | Rail pressure: the fuel pressureinrail calcu- | maximum positive deviation of rail pressure | Threshold for error detectionisaninternal ECU
lated by ECUis below thetarget range which | exceeded concerning set flow of fuel. threshold.
isdependantonthe engine speed. (A) Check forleakage
(B) Check fuel-primary pressure
(C) Change components, check sensorand if
necessary replaceit, check fuel system
andifnecessary repairit
523613 | 0 858 134 | Rail pressure:thefuel pressureinrail calcu- | leakageis detected based on fuel quantity bal- | Threshold for error detectionisaninternal ECU
lated by ECUis above the targetrange which | ance. threshold.
isdependanton the engine speed. (A) Check backflow pressure
(B) Check Injector function with SerDia
(C) Change components (metering unit, injec-
tor) ifnecessary
523613 | 0 859 134 | Rail pressure: the fuel pressureinrail calcu- | Maximumnegative rail pressure deviationwith | Threshold for error detectionisaninternal ECU
lated by ECUisabove the targetrange which | metering unit onlower limitis exceeded. threshold.
isdependanton the engine speed. (A) Check backflow pressure
(B) Check Injector function with SerDia
(C) Change components (metering unit, injec-
tor) ifnecessary
523613 | 0 862 134 | Rail pressure: the fuel pressureinrail calcu- | Rail pressure exceeds the limiting value. (A) Check backflow pressure
lated by ECUis above the targetrange. (B) Check pressurereliefvalve and metering
unit.
(C) Change componentsifnecessary
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523613 | 1 861 134 | Rail pressure: the fuel pressureinrail calcu- | Rail pressure falls below the limiting value Threshold for error detectionisaninternal ECU
lated by ECUis below the target range based on the engine speed. threshold.
whichis dependant on the engine speed. (A) Check backflow pressure
(B) Check Injector function with SerDia
(C) Change components (metering unit, injec-
tor) ifnecessary
523613 | 2 864 134 | Rail pressure metering unit, Setpoint of Pressure pump delivery quantityin overrun Threshold for detection is an internal ECU
metering unitin overrunmodenotplausi- | exceeds the threshold based on the threshold.
ble. pressure. (A) Check backflow pressure
(B) Check pressure relief valve and metering
unit.
(C) Change componentsifnecessary
523615 | 3 594 135 | Fuelmetering unit: the currentdrainmea- | shortcircuit to battery high side Threshold for error detectionisaninternal ECU
sured by ECUis above the target range threshold.
Check wiring harness and metering unitifnec-
essary repair/replaceit.
523615 | 3 596 135 | Fuelmetering unit:the currentdrainmea- | shortcircuitto battery low side Threshold for error detectionisaninternal ECU
sured by ECUis above the target range threshold.
Check wiring harness and metering unitif nec-
essary repair/replaceit.
523615 | 4 595 135 | Fuelmetering unit:the currentdrainmea- | shortcircuitto ground high side Threshold for error detection isaninternal ECU
sured by ECUis above the targetrange threshold.
Check wiring harness and metering unitif nec-
essary repair/replaceit.
523615 | 4 597 135 | Fuelmetering unit:the currentdrainmea- | shortcircuitto groundlow side Threshold for error detectionisaninternal ECU
sured by ECUis above the targetrange threshold.
Check wiring harness and metering unitif nec-
essary repair/replaceit.
523615 | 5 592 135 | Detectinganopenloadfaultinthe metering | wiring harness defective, cable break Threshold for error detectionis aninternal ECU
unit threshold.
Checkwiring harness and metering unitif nec-
essary repair/replaceit.
523615 | 12 593 135 | powerstage of metering unitis overheated | overtemperature Threshold for error detectionis an internal ECU
threshold.
Check functionality of metering unitand
replaceitifneeded.
Check temperature of metering unitand
improve theinstallation in case of overheating.
523632 | 3 127 | 665 | Ureasupplymodule pressuresensor:the Shortcutto battery Checkwiring
currentdrain measured by ECUisabovethe | Brokenwiring Check pressure sensor in urea supply module
targetrange Pressure sensorin urea supply module defect
523632 | 4 1128 | 665 | Ureasupplymodule pressuresensor:the Shortcuttoground Checkwiring
currentdrain measured by ECUisabovethe | Brokenwiring Check pressure sensor in urea supply module
targetrange Pressure sensorin urea supply module defect
Thesensed raw voltage value
SCR_uRawUPmpPisabove
SCR_SRCUPmpP.uMin_C
523632 | 11 m7 666 | Ureasupplymodule pump: the currentdrain | Whenthe pumpmotordoesnotswitchtopump | Threshold for errorisaninternal ECU threshold
measured by ECUisabove thetargetrange | actuation mode aftertemperature
measurementhas
been carried out.
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523698 | 1 122 591 | Shutoffrequestfromsupervisorymonitor- | Engine Shut Off due to supervisory function Threshold for error detectionis aninternal ECU
ingfunction threshold.
Check errormemory for additional errorcode to
find root cause.
Depending onadditional error follow the docu-
mented "Take action for repair".
53718 | 3 1100 | 676 | Ureaheaterrelay:the currentdrainmea- Shortcutto battery Threshold for error detection isaninternal ECU
sured by ECUis above the targetrange Ifthis error detected during the heating phaseit | threshold
isaresulterror: KWP 1089 Check wiring
Broken wiring, broken relay Check SCRmain relay
523718 | 4 1101 676 | Ureaheaterrelay:the currentdrainmea- Shortcuttoground Threshold forerror detectionisaninternal ECU
sured by ECUis above the targetrange Ifthis error detected during the heating phaseit | threshold
isaresulterror: KWP 1089 Checkwiring
Brokenwiring, broken relay Check SCRmainrelay
523718 | 5 1098 676 | Ureaheaterrelay:the currentdrainmea- Openload Threshold for error detectionis aninternal ECU
sured by ECUisabove the targetrange Ifthis error detected during the heating phaseit | threshold
isaresulterror: KWP 1089 Test SCRmainrelay
Broken wiring Check cabling, if necessary replacerelay.
broken relay
523719 | 4 | 1109 | 672 | Ureasupplymoduleheater:thecurrent Shortcuttoground Threshold for error detection is an internal ECU
drainmeasured by ECUisabove thetarget | Ifthiserrordetected during the heating phaseit | threshold
range isaresulterror: KWP 1089 Checkwiring
Brokenwiring Check cabling, if necessary replace supply mod-
Heating elementin supply module defect ule
523719 | 5 1106 672 | Ureasupply module heater: the current Openload Threshold for error detectionis aninternal ECU
drain measured by ECUisabovethetarget | Ifthiserrordetectedduringthe heating phaseis | threshold
range aresulterror: KWP 1089 Check wiring
Brokenwiring Check cabling, if necessary replace supply mod-
Heating elementin supply module defect ule
523720 | 8 925 148 | Supplymodule heater: Durationof switchon | uty cycle fortemperature readoutfromsupply | Whenthe received supply module heater tem-
istoolong. module heaterto the control unitis out perature duty cycle SCR_rSMTis out of
ofrange; Supply modul defect, faultinthe wir- | the failurerange (SCR_rSMFailMax_C <
ing. SCR_rSMHtrT < SCR_rSMFailMin_C)
Supply module check and replaceif necessary.
Check the wiring.
523720 | 8 926 148 | Supplymodule heater: Dutycycle timing Duty cyclefortemperature readout from supply | When the received supply module heater duty
overerror threshold. module heater to the control unitis not cycle SCR_rSMHtrTisin the valid range
valid. (SCR_r-
Supply modul defect, faultin the wiring. Supply module checkand replaceif necessary.
Check the wiring.
523721 8 930 689 | Supplymodule heater: Dutycycle timing Duty cycle fortemperature readout from supply | Supply module checkand replace if necessary.
overerror threshold. module to the control unitis out of Check the wiring.
range.
Supply modul defect, faultin the wiring.
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523721 8 931 689 | Supplymodule heater: Dutycycletimingout | Duty cycle fortemperature readoutfromsupply | When the received supply module duty cycle
of validrange. module to the control unitis not valid. SCR_rSMTisinthevalid range

Supply modul defect, faultin the wiring. (SCR_rSMTVId-Min_C<=SCR_rSMT <=
SCR_rSMTVIdMax_(C), ORin thefailure
range (SCR_rSMFailMin_C<=SCR_rSMT <=
SCR_rSMFailMax_()

Supply module checkand replaceif necessary.
Check wiring.
523721 | N 927 689 | Supplymodule heater:temperaturemea- | Duty cycle fortemperature readout fromsupply | Threshold for detectionis aninternal ECU
surementnotavailable. module heaterto the control unitis not threshold.

available. No erasing inthe current driving cycle.

Supply modul defect, faultin the wiring. Supply module checkand replaceif necessary.
Checkthe wiring.

523722 | 8 929 691 | Supplymodule heater: Faulty PWMsignal | PWM Signal for temperature readout from sup- | Threshold for error detection s aninternal ECU
from supply module. plymodule to the control unitis notvalid. threshold.

Supply modul defect, faultin the wiring. When valid Syncfollowed by temperature
information signal is received AND valid sync
and temperaturesignal for bothinformationis
received oneafterthe other.

Supply module checkand replaceif necessary.
Check the wiring.
523776 | 9 291 119 | TimeoutErrorof CAN-Receive-FrameTSCITE | Timeout Error (Missing CAN Bus message) Threshold for error detectionisaninternal ECU
-active threshold.
Check CAN Bus cabling (Bus sheduling, polarity,
shortcircuit, powerinterrupt), test
protocol of receiver, check CAN functional
range.
523777 9 292 119 | Message TSC1-TEhas been missing (passive) | Passive timeout Error (Missing CANBusmes- | Check CAN Bus cabling (Bus scheduling, polar-
sage) ity, short circuit, power interrupt), test
protocol of receiver, check CAN functional
range, checkactuator
523895 | 13 559 | 1-5-8 | Missingorwronginjectoradjustmentvalue | Missingorwronginjectoradjustmentvaluefor | Threshold forerror detectionisaninternal ECU
programming (IMA) injector 1 (infiring al.1. threshold.
order). Check correctinjector adjustmentvalue (IMA).
Use SERDIA UseCase to checkiit.
523896 | 13 560 | 1-5-8 |Missingorwronginjectoradjustmentvalue | Missingorwronginjectoradjustmentvaluefor | Threshold forerrordetectionisaninternal ECU
programming (IMA) injector 2 (in firing al.2 threshold.
order). check datasetandflash correctinjectoradjuste-
mentvalue (IMA). Use SERDIA
UseCase to checkit.
523897 | 13 561 | 1-5-8 | Missingorwronginjectoradjustmentvalue | Missingorwrong parametrisation ofinjector | Threshold for error detectionis aninternal ECU
programming (IMA) injector 3 (infiring adjustmentcyl.3. threshold.
order). Check correctinjectoradjustment value (IMA).
523898 | 13 562 | 1-5-8 | Missingorwronginjectoradjustmentvalue | Missing orwronginjectoradjustmentvaluefor | Threshold forerrordetectionisaninternal ECU
programming (IMA) injector 4 (infiring al.4. threshold.
order). Check correctinjectoradjustment value (IMA).
523899 | 13 563 1-5-8 | Missing orwronginjectoradjustmentvalue | Missingorwronginjectoradjustmentvaluefor | Threshold forerror detectionis aninternal ECU
programming (IMA) injector 5 (infiring al.5. threshold.
order). Check correctinjectoradjustment value (IMA).
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523900 | 13 564 | 1-5-8 | Missingorwronginjectoradjustmentvalue | Missing orwronginjectoradjustmentvaluefor | Threshold forerrordetectionisaninternal ECU
programming (IMA) injector 6 (in firing al.6. threshold.
order). Check correctinjector adjustment value (IMA).
523912 | 4 73 7-2-2 | @engines <4l: The sensed raw voltage value is below the mini- | The sensed raw voltage value
Throttle valveerror, OpenLoad or Shortcut | mumthreshold. DPM_uRawBrnDVDsP is above the minimum
toBattery, blocked valve or wrong control threshold
signal forvalve. DPM_SRCBrmDVDsP.uMin_C
@engineswith Burner T4i: @ (RT < 4l: check throttle valve
Pressure Sensor error after valve (DV2), @engineswith BurnerT4i: check back-pressure
lower limitreached valve
523924 4 42 167 | OverloadatPins0_V_RH2x:A01,K74,K91. | Suspected components: Threshold for error detection is aninternal ECU
ComponentsonA01,K74,K91 cannot be 1-PinK91: threshold.
activated. Clutchswitch, Brake switch, Engine brake Checkwiring harness and connected loads on
Internal ECU power stage switched off. demand, Regeneration activation, Parking pins A1, K74,K91and/orreflash ECU.
brake, Gearbox N, Fan control 1 Iferroris still present, exchange ECU.
2-PinK74:
Boost air cooler bypass or electrical fuel pump
relay, Fan control 2/fuel valveforflame
star
523925 | 3 38 731 | Shortcircuittobatteryerrorofactuatorrelay | Suspected Components: Checkwiring harness and connected loads on
2.Componentson PinA88,K57 cannotbe | 1-Lamps K57: WarnAsh Charge, Diagnostic, pins A88, K57.
activated. Warn Coolant Temp/Level, Warn Oil,
Internal ECU power stage switched off. Warn Boost Air, Warn Air Filter, Warn Waterin
Fuel, SCR, Regeneration, Engine
Running.
2-Relay Preheat A8
3-Exhaust Flap A88
523925 | 4 43 731 | Shortcircuit to ground actuator relais 3 Suspected components: Threshold for error detectionisaninternal ECU
OverloadatPins0_V_RH3x: A88,K57 1-PinA88: threshold.
Preheatrelay, Exhaustflap Check wiring harness and connected loads on
2-PinK57: pinsA88, K57.
- control lamps: Iferroris still present, exchange ECU.
-0BD, preheatlamp, warning temp., warning
oil, maintenance lamp, regeneration
indicator, alternator management, engine run-
ning, diagnostic
523926 | 4 44 732 | Shortcircuit to ground aktuator relais 4. Suspected components: Fan, Wiringharness | Threshold for error detectionis aninternal ECU
OverloadatPins0_V_PCV:A90 threshold.
Check wiring harness and connected loads on
pin A90.
Iferroris still present, exchange ECU.
523927 | 3 40 733 | Shortcircuittobatteryerrorof actuatorrelay | Suspected Components: Check wiring harness and connected loads on
2.ComponentsonPinA04,A05 cannotbe | 1-UreaPump A4 pins A04, A05.
activated. 2-SCRHeater AO5
Internal ECU power stage switched off.
523935 | 12 168 763 | TimeoutError of CAN-Transmit-Frame Faultis detected ifa TimeOut of the EEC3VOLT | Checkwiring harnessand customer nodes
EEC3VOL1; Engine send messages frame has occured.
523936 | 12 169 764 | Timeout Error of CAN-Transmit-Frame Timeout Error (Missing CAN Bus message) Check wiring harness and customer nodes
EEC3VOL2; Engine send messages
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523938 | 9 133 766 | TimeoutError (BAM to packet) for CAN- Failure of the CAN Bus message NOX sensorand sensor connection check
Receive-Frame AT11GCVol1information;
factors & Sensorcalibration for NOX Sensor
(SCR-system upstream cat; DPF-system
downstream cat)
523939 | 9 134 766 | Broadcast Announce Message of the calibra- | Defective Nox sensor, faulty parameterization | NOX sensorand sensor connection check
tionmessage
ofthe upstream catalyticNOx sensor has
failed.
Timeout Error (BAM to BAM) for CAN-
Receive-Frame AT11GCVol T information.
factors & Sensorcalibration for NOX Sensor
(SCR-system upstream cat, DPF-system
downstream cat).
523940 | 9 135 766 | Timeout Error (PCK2PCK) for CAN-Receive- | Failure of the CAN Bus message NOX sensorand sensor connection check
Frame AT11GCVol1information; factors &
Sensorcalibration for NOX Sensor (SCR-sys-
tem upstream cat; DPF-system
downstream cat)
523941 9 140 767 | Timeout Error (BAMto packet) for CAN- Timeout Error (Missing CAN Bus message) NOX downstream sensorand sensor connection
Receive-Frame AT10GCVol2 information; check
factors & Sensorcalibration for NOX Sensor
(SCR-system downstream cat; DPF-system
downstream cat)
523942 | 9 141 767 | TimeoutError (BAM to BAM) for CAN- Defective Nox sensor, faulty parameterization. | NOX downstream sensorand sensorconnection
Receive-Frame AT10GCVol2 information, check.
Calibration message 1 of the after catalyst
NOx sensor hasfailed.
Factors & Sensorcalibration for NOX Sensor
(SCR-system downstream cat, DPF-system
downstream cat)
523943 | 9 142 767 | TimeoutError (PCK2PCK) for CAN-Receive- | Thefaultis detected when atimeouterrorin NOX downstream sensorand sensor connection
Frame AT10GCVol2 information; factors& | packet 2 of NOxSenVol2Rx frame occurs. check
Sensorcalibration for NOX Sensor (SCR-sys-
tem downstream cat; DPF-system
downstream cat)
523960 | 0 1011 771 | Physical range check high for EGR cooler Sensed temperature downstream EGR-cooler | EGR-Valve blocked open
downstream temperature. > limit. EGR-Valve actuator defect
EGR-cooler defect (check for coolant water)
Reed Valve defect
Intake throttle blocked in closed position
Exhaust pressure too high
Check Nox-sensor upstream SCR catalyst
dp venturisensor defect
523960 | 1 1012 771 | Physical range checklow for EGR cooler sensorvoltage > lower limit EGR-Valve blocked open
downstream temperature. EGR-Valve actuator defect
EGR-cooler defect (check for coolant water)
Reed Valve defect
Intake throttle blocked in closed position
Exhaust pressure too high
Check Nox-sensor upstream SCR catalyst
dp venturisensor defect
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523982 | 0 360 737 | Powerstage diagnosisdisabled; Indicating | Powerstage diagnostic can be deactivateddue | Checkwiring, checkalternator, check cablesand
thatbattery voltageis not high. totoohigh battery voltage. repairorreplaceif necessary.
523982 1 361 737 | Powerstage diagnosis disabled; Indicating | Powerstage diagnostic canbe deactivated due | Checkwiring, checkalternator, check cablesand
thatbattery voltageis notlow. totoolow batteryvoltage. repairorreplaceif necessary.
523984 | 3 1239 788 | Actuatorrelay 5:thevoltagemeasuredby | Short-Circuit to battery to component Threshold for error detectionis aninternal ECU
ECUisoutofthetargetrange threshold.
Checkwiring, component, ECU
523986 | 4 1241 176 | Actuatorrelay4:thevoltagemeasuredby | Short-Circuittoground to component Threshold for error detection is aninternal ECU
ECUisoutofthetargetrange threshold.
Checkwiring, component, ECU
523987 | 4 12482 791 | Actuatorrelay 5:the voltage measuredby | Short-Circuitto ground to component Threshold for error detectionis aninternal ECU
ECUisoutofthetargetrange threshold.
Checkwiring, component, ECU
524050 | M 1434 | 8-3-6 | CAN;notused notused notused
524051 | N 1435 | 8-3-7 | CAN;notused notused notused
524057 | 2 1505 | 8-4-3 | Lowfuelpressure:thelow fuel pressurecal- | Fuel pressure below warning threshold Threshold for error detectionis aninternal ECU
culated by ECUis underneath the target threshold.
range; the ECU activates asystemreaction Check low fuel pressure system (fuel feed
pump, relay, fuse, wiring, sensor) and if
necessary repair orreplaceit.
524063 | 3 1558 | 869 | SCRheatermainrelay;shortcircuittobattery | Short-Circuittobattery onwiringto component | Check wiring, component
Threshold 1<
SCRHtr_rUHtrMeasRatio_mp < Threshold
2
524063 4 1559 869 | Connectionbetween heatingvalve (Y31) on | Faulty wiring, faulty heaterrelay (K27-K31), Disconnect plug from heating valve (Y31) and
the control unitPin A:92and defective heating valve (Y31), resetfault.
Loadside SCRheatermainrelay (K31)isa broken elementin heating. Iffaultisstill presentyou have tolookin the wir-
short cuttoground. ingofY31tothe control unit Pin A:92.
Threshold 1< Iferrorisnolonger present, you have to check
SCRHtr_rUHtrMeasRatio_mp < Threshold thewiringof Y31 viarelay K31
2 and possibly the heating cables and relay (K27-
K30).
524063 | 5 1555 | 869 | Ureabackflowline heater:brokenwiring | OpenLoad onwiring tocomponent Check wiring, component
detected
Threshold 1<
SCRHtr_rUHtrMeasRatio_mp < Threshold
2
524063 | 5 1556 869 | Ureamainrelay: broken wiring detected relay defect Check wiring, component
Threshold 1< relay not connected
SCRHtr_rUHtrMeasRatio_mp < Threshold | wiring harness broken
2 problems with supply voltage
524063 | 5 1557 869 | Ureapressureline heater: broken wiring Openload onwiring to component Checkwiring, component
detected
Threshold 1<
SCRHtr_rUHtrMeasRatio_mp < Threshold
2
524063 | 5 1560 869 | SCRrelayforsuctionline not connected relay defect Checkwiring, component
Threshold 1< relay not connected
SCRHtr_rUHtrMeasRatio_mp < Threshold | wiring harness broken
2 problems with supply voltage
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524063 | 5 1561 869 | Openload onwiring tocomponent Openload onwiring to component Check wiring, component
Threshold 1<
SCRHtr_rUHtrMeasRatio_mp < Threshold
2
524063 | 5 1562 | 869 | SCRheatertank;openload Openload onwiring to component Check wiring, component
524063 | 12 | 1646 869 | SCRsupply module temperatureis not Suspected components: Check
reachingathreshold before a calibratable | Enviroment temperature sensor defect Environment temperature sensor
timeis exceeded. SCR supply module temperature sensor defect | SCRsupply module temperature sensor
Corresponding to the environmental Tem- | SCRsupply module electrical heater defect SCRsupply module electrical heater
perature a specific defrosting timeis given.
After starting the defrosting a clock counter
isstarting. Does the counter reach the given
defrosting time limit, an error will be
detected. Isthe temperature reachedintime
the clock counter will be reset
Example: by using the calibrated tempera-
ture/time curve --> environmental temper-
ature 0°C--> defrosting time limit 6000s --
> ifthe clock counterreaches 6000s the error
will
be detected
524065 | 0 1565 892 | Therelativ pressure value of the exhaustgas | sensed presure upstream SCR catalyst > physi- | Check for crystallisationin exhaust line
from the urea cat upstream calhighrange limit f(exhaust volume upstream SCRand dwnstream of ureainjector
sensoris greaterthanan applicablemaxi- | flow) Check correct connection from exhaust line to
mum pressure threshold UCatUsP_pRelFIt_mp > UCatUsP_pMax_mp | pressuresensor upstream SCR catalyst:
syphons?, waterin tube?, waterin sensor?
Checkthat exhaust pipe outletis free (down-
stream SCR catalyst)
Check wiring of pressure sensor upstream SCR
catalyst
Check pressure sensor upstream SCR catalyst:
sensor has no connection to vehicle body? =>
Ensure thatsensoris free
Doessensor oscillate heavely at enginelowidle
/highidle?=> trytosupressthe
oscillating
Exchange pressure sensor upstream SCR cata-
lyst
Check calculated exhaust volume flow of
enginewithinEDC: SCR_dvolSCRUs
pausible? Ifnot:
Check Tsensor upstream SCR catalyst, check
complete engine air path: EGR-Valve,
Intake throttle, turbocharger, piping for leak-
ageand function
Check SCR catalyst: Broken? Exchange SCR-Cat-
alyst
3121628 3-163



SECTION 3 - CHASSIS & TURNTABLE

Table 3-13. Engine Fault Codes

SPN

FMI

Deutz
Code

Blink
Code

Description

Possible Cause

Action

524065

1566

892

Therelativ pressure value of the exhaust gas
from the urea cat upstream sensoris less
thanan applicable minimum pressure
threshold

sensed presure upstream SCR catalyst > physi-
cal highrange limit f(exhaust volume

flow)

UCatUsP_pRelFit_mp < UCatUsP_pMin_mp

Check correct connection from exhaust line to
pressure sensor upstream SCR catalyst:
leakage?

Checkelectricconnector: 4h pinopen/new
connector type used? pressure exchange
frominside electrical connector with the envi-
ronemt possible

Check exhaust line: any leakages upstream of
SCR catalyst?

Check wiring of pressure sensor upstream SCR
catalyst

Exchange pressure sensor upstream SCR cata-
lyst

Check calculated exhaust volume flow of
engine within EDC: SCR_dvolSCRUs
pausible? Ifnot:
CheckTsensor upstream SCR catalyst, check
complete engine air path: EGR-Valve,

Intake throttle, turbocharger, piping for leak-
ageand function

Check SCR catalyst: Broken? Exchange SCR-Cat-
alyst

524065

1598

892

Comparison of urea cat upstream exhaust
gas-and environment pressure, the differ-
enceshould not exceed a certain limit
abs(UCatUsP_pDiffEnvCat_mp) > Thresh-
old

absolutvalue of difference between sensed
pressure upstream SCR catalyst and
environmental pressure > limit
abs(UCatUsP_pDiffEnvCat_mp) > Threshold

Check electric connector: 4h pin open/new
connectortype used?

pressure exchange frominside electrical con-
nector with the environemt possible?
waterinsensor?

sensor frozen?

Check wiring of pressure sensor upstream SCR
catalyst

Exchange pressure sensor upstream SCR cata-
lyst

Checkintake manifold pressure sensor
(Air_pCACDs)
Checkambient pressure sensor (EnvP_p)

524065

1569

892

voltage of pressure sensor upstream SCR >
voltagehigh limit

voltage of pressure sensor upstream SCR > volt-
age high limit

Check wiring of pressure sensor upstream SCR
catalyst

Check pressure sensor upstream SCR catalyst
Exchange pressure sensor upstream SCR cata-
lyst

524065

1570

892

voltage of pressure sensor upstream SCR <
voltage low limit

voltage of pressure sensor upstream SCR < volt-
age low limit

Check wiring of pressure sensor upstream SCR
catalyst. Check pressure sensor

upstream SCR catalyst. Exchange pressure sen-
sorupstream SCR catalyst
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524067 | 0 1581 894 | Filtered ureasupplymodule heatertemper- | sensed temperature of supply module heater> | Compare SCR_tSMT with SCR_tSMHtrT. Both
aturevalueisaboveanapplicablemaximum | physical high range limit show the samevalue?
heater temperature threshold of the supply Check urea tank temperature
module (SCR_tAdapUTnkT). Very hot (>70°C), urea
Thetemperatureis read out viathe PWMsig- tank heater
nal of the urea pump. Thatis only possiblein permaneton?
statusinit ofthe SCR-systemshort afterigni- Does the pump never stop working? Check wir-
tionwas switched on. When that state is ingtosupplymodule
leftthe sensed temperature value is frozen. CompareSCR__tSMTwith SCR_tSMHtrT. Both
show different values or urea tank
temperature (SCR_tAdapUTnkT) s cold:
exchange urea pump unit
Supply module heater temperature sensor
defect
Supply module heater defect
Supply module defect
524067 | 0 1585 | 894 | Filtered ureasupply module temperature | sensed temperature of ureawithin supply mod- | Compare SCR_tSMTwith SCR_tSMHtrT. Both
value (SCR_tSMT)isaboveanapplicable | ule>physical high rangelimit show the same value?
maximum temperature threshold of the Checkureatank temperature
supplymodule (SCR_tAdapUTnkT). Very hot (>70°C), ure tank
Thetemperatureis read out viathe PWMsig- heater
nal of the urea pump. Thatis only possiblein permaneton?
statusinit of the SCR-system short afterigni- Does the pump never stop working? Check wir-
tionwas switched on. When that state is ingtosupplymodule
leftthe sensed temperature value is frozen. Compare SCR_tSMT with SCR_tSMHtrT. Both
show different values or urea tank
temperature (SCR_tAdapUTnkT) s cold:
exchange urea pump unit
Supply module temperature sensor defect
Supply module heater defect
Supply module defect
524067 | 1 1582 | 894 | Filtered ureasupply module heatertemper- | sensed temperature of supply module heater < | Checkambient temperature EnvT_t < Thresh-
aturevalueisbelowanapplicable minimum | threshold old?
heatertemperature threshold of the supply Compare SCR_tSMT with SCR_tSMHtrT
module Check wiring with regard to supply modul
Thetemperatureisread outviathe PWMsig- heater
nal of the urea pump. Thatis only possiblein exchange urea pump unit
statusinit ofthe SCR-system short afterigni- Supply module heater temperature sensor
tionwas switched on. When that state s defect
|eft the sensed temperature valueis frozen. Supply module defect
524067 | 1 1586 | 894 | Filteredureasupplymoduletemperature | sensed temperature of ureawithin supplymod- | Checkambient temperature EnvT_t < thresh-
(SCR_tSMT) valueisbelowanapplicable | ule < physical low range limit old?
minimum temperature threshold of the sup- Compare SCR_tSMTwith SCR_tSMHtrT
plymodule Check wiring with regard to supply modul
Thetemperatureisread outviathe PWMsig- heater
nal of the urea pump. Thatis only possiblein exchange urea pump unit
statusinitofthe SCR-systemshort afterigni- Supply module temperature sensor defect
tion was switched on. When that state is Supply module defect
|eft the sensed temperature valueis frozen.
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524067

1867

894

absolute diference of sensed temperature of
supply module heater temperature and
ambient temperature
UPmpT_tDiffPmpHtrAmb_mp > threshold

absolute diference of sensed temperature of
supply module heater temperature and
ambient temperature
UPmpT_tDiffPmpHtrAmb_mp > threshold

Compare SCR_tSMT with SCR_tSMHtrT, EnvT_t
and CEngTds_tand

SCR_tAdapUTnkT=> Allidentical? If not:

Has the machine been brought from cold envi-
ronmentintoawarmone orvice versa
without engine running, e.g. at workshop?
Environment temperature sensor defect
Coolant temperature sensor defect

Supply module temperature sensor defect
Problem at Supply module unit (broken?) =>
exchange supply module

524067

1868

894

absolute diference of sensed temperature of
supply module temperature and ambient
temperature > threshold

absolute diference of sensed temperature of
supply module temperature and ambient
temperature UPmpT_tDiffPmpAmb_mp >
threshold

Compare SCR_tSMTwith SCR_tSMHtrT, EnvT_t
and CEngTds_tand

SCR_tAdapUTnkT => Allidentical? If not:

Has the machine been brought from cold envi-
ronmentintoawarm one or vice versa
withoutengine running, e.g. at workshop?
Environment temperature sensor defect
Coolant temperature sensor defect

Supply module temperature sensor defect
Problem at Supply module unit (broken?) =>
exchange supply module

524074

1533

246

Openload sensorinternally at NOx-sensor
downstream SCR

Openloadsensorinternally at NOx-sensor
downstream SCR

Threshold for error detectionisaninternal ECU
threshold.

Check NOx-Sensor downstream SCR catalyst:
waterinside? Shake out sensor after
dismounting. => If waterinside, replace sen-
Sor.

Checkmounting position of sensorand judge it
regarding condense water formation/
agglomeration.

Check wiring harness

Exchange sensor

524075

1534

247

Short circuit sensorinternally at NOx-sensor
downstream SCR

Short circuitsensorinternally at NOx-sensor
downstream SCR

Threshold for error detection s an internal ECU
threshold.

Check NOx-Sensor downstream SCR catalyst:
waterinside? Shake out sensor after
dismounting. => If waterinside, replace sen-
Sor.

Checkmounting position of sensorand judge it
regarding condense water formation /
agglomeration? Rearrangeif critical and possi-
ble

Check wiring harness

Exchange sensor
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SPN | FMI Code | Code Description Possible Cause Action
524076 | 9 1535 | 248 | OpenlinesensorinternallyatNOx-sensor | Openlinesensorinternally at NOx-sensor Threshold for error detectionisaninternal ECU
downstream SCR downstream SCR threshold.
NOx Sensors are CAN Sensors -->no HW Pin Check NOx-Sensor upstream SCR catalyst:
onthe ECU waterinside? Shake out sensor after
dismounting. => Ifwaterinside, replace sen-
Sor.

Checkmounting position of sensorand judge it
regarding condense water formation /
agglomeration.

Checkwiring harness

Exchange sensor
524077 | 11 | 1536 | 249 | ShortcircuitsensorinternallyatNOx-sensor | ShortcircuitsensorinternallyatNOx-sensor . | Threshold forerror detectionisaninternal ECU
downstream SCR downstream SCR threshold.
NOx Sensors are CAN Sensors -->no HW Pin Check NOx-Sensor upstream SCR catalyst:
ontheECU waterinside? Shake out sensor after
dismounting. => Ifwaterinside, replace sen-
Sor.

Check mounting position of sensorand judge it
regarding condense water formation/
agglomeration.

Checkwiring harness

Exchange sensor

524078 9 1537 255 | Lambdavalue of NOx-Sensordownstream - | sensed lambda value of Nox-sensor down- Check whether NOx-sensor downstream SCR
SCRisout of range. stream SCR catalystis > physical high limit catalystis physically mounted within the
When thefiltered Lambda concentration ComRxSCR_rCanLamDs_mp > threshold exhaustline
valueatthe sensor Check Lambda values of NOx-sensor down-
(ComRxSCR_rFltLamDs_mp)isgreaterthan stream SCR catalystat atidle conditions,
the physical range check max.lambda ComRxSCR_rCanLamDs_mp > threshold?
threshold Compare to ComRxSCR_rCanLamUs_mp. Val-

ues must be 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 catalyst
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524079

1538

256

sensed lambda value of NOx-sensor down-
stream SCR catalyst is < physical low limit
ComRxSCR_rCanLamDs_mp < threshold

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

Compare to ComRxSCR_rCanLamUs_mp.
ComRxSCR_rCanLamDs_mp must be
almostidentical!

Ifalmostidentical,

Checkair path of engine: EGR-Valve, Intake-
Throttle, Turbochargerand Piping each
forleakage and correct function
Checkinjection system of engine. Injector
stuck?

ifsensed lambda upstream SCR higher
(ComRxSCR_rCanLamUs_mp): Dieselin
Urea-tank?

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 catalyst

524080

1539

257

sensed lambda value of Nox-sensor
upstream SCR catalyst is > physical high
limit

ComRxSCR_rCanLamUs_mp > Threshold

sensed lambda value of Nox-sensor upstream
SCR catalyst is > physical high limit
ComRxSCR_rCanLamUs_mp > Threshold

Check whether NOx-sensor upstream SCR cata-
lystis physically mounted within the
exhaustline

Check Lambda values of NOx-sensor upstream
SCR catalystat atidle conditions,
ComRxSCR_rCanLamUs_mp < Threshold?
Compare to ComRxSCR_rCanLamDs_mp. Must
be almostidentical

Check CANBus of NOx-sensor upstream SCR cat-
alyst

Check NOx-sensor upstream SCR catalyst wiring
Check NOx-sensor upstream SCR catalystitself
Replace NOx-sensor upstream SCR catalyst

524081

1540

258

sensed lambda value of Nox-sensor
upstream SCRcatalystis < physical low limit
ComRxSCR_rCanLamUs_mp < Threshold

sensed lambda value of Nox-sensor upstream
SCR catalyst s < physical low limit
ComRxSCR_rCanLamUs_mp < Threshold

Checkair path of engine: EGR-Valve, Intake-
Throttle, Turbocharger and Piping each
forleakage and correct function
Checkinjection system of engine. Injector
stuck?

Check CANBus of NOx-sensor upstream SCR cat-
alyst

Check NOx-sensor upstream SCR catalyst wiring
Check NOx-sensor upstream SCR catalystitself
Replace NOx-sensor upstream SCR catalyst

524083

1542

261

sensed NOx-value of NOx-sensor down-
stream SCR catalyst < Threshold

sensed Nox-value of Nox-sensor downstream
SCR catalyst < physical low limit

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 catalyst
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524085 | 9 1544 | 912 | sensedNox-value of Nox-sensorupstream | sensed Nox-value of Nox-sensorupstream SCR | Check CANBus of NOx-sensor upstream SCR cat-
SCRcatalyst < Threshold catalyst < physical low limit alyst
Check NOx-sensor upstream SCR catalyst wiring
Check NOx-sensor upstream SCR catalyst tself
Replace NOx-sensor upstream SCR catalyst
524100 | 9 1666 | 924 | Timeouterrorof CAN-Transmit-Frame Com- | Openload on CANBUS wiring. Check wiring, component.
DPFHisDat.
524104 | 9 1676 928 | Timeouterrorof CAN-Receive-Frame Com- | Time out of Check CANBUS EAT Control Receive | Threshold for error detectionis aninternal ECU
RXDPFCtl. (M1 Module CustomerRecieve | Message, PGN65348. threshold.
Message. The message is notreceived. Check CANBUS EAT Control Receive Message,
PGN65348.
(M1 Module Customer Recieve Message.
54118 | 9 1672 | 9-4-2 | Timeouterrorof CAN-Receive-Frame Iftheframe (M1 messageisnottransmitted | Check CAN Bus cabling (Bus sheduling, polarity,
ComRxCM1 successfully shortcircuit, powerinterrupt), test
protocol of receiver, check CAN functional
range.
524121 9 1683 | 9-4-5 | Timeouterrorof CAN-Receive-Frame Com- | Timeout Error (Missing CAN Bus message) Check CANBus cabling (Bus sheduling, polarity,
RxTrbChActr shortcircuit, powerinterrupt), test
protocol of receiver, check CAN functional
range.
524125 | 9 1687 | 9-4-9 | Timeouterrorof CAN-Receive-Frame Com- | Timeout Error (Missing CAN Bus message) Check CANBus cabling (Bus sheduling, polarity,
TxTrbChActr shortcircuit, powerinterrupt), test
protocol of receiver, check CAN functional
range.
524141 7 1827 192 | DEFdosingvalveis blocked with crystalized | While SCRsystemisstartingupandfterurea | Checkelectrical connection of ureainjector:
ureaorother deposits. pressure reaches 10000 hPa, the DEF -wiring harness
dosingmoduleis tested. Expectationis that - connector
urea pressure drops below 1500 hPa if Conduct SERDIA use-case "injection test" Ifitis
injectorworks properly. The testis repeatedup | faulty:
to3timesbeforeanerroris set. -remove ureainjector from exhaustline:
SCRSysPresMon_stPresDropDet_mp=0while | - check for crystallisation direct oninjector noz-
SCRCo_stStatus_mp=16. zle/plate
Suspected component: -rinseitthoroughlyin water
wiring harness -remount ureainjectorand conduct SERDIA
DEF dosingvalve use-case "injection test"
Theerrorisstoredintothe EEPROM ofthe ECU | Ifthe errorisstill active, then exchange urea
and statusat ECU shutdownis injector.
regained atignition on.
524141 7 1858 192 | DEFdosingvalveisblocked withcrystalized | While SCRsystemisstartingupandfterurea | Checkelectrical connection of ureainjector:
urea or other deposits. pressure reaches 10000 hPa, the DEF -wiring harness
dosingmoduleis tested. Expectationis that - connector
urea pressure drops below 1500 hPaif Conduct SERDIA use-case "injection test”. Ifitis
injector works properly. Thetestisrepeated up | faulty:
to3timesbeforeanerroris set. -remove ureainjector from exhaustline:
SCRSysPresMon_stPresDropDet_mp=0while | - check for crystallisation direct oninjector noz-
SCRCo_stStatus_mp=16. zle/plate
Suspected component: -rinseit thoroughlyinwater
wiring harness -remount ureainjectorand conduct SERDIA
DEF dosing valve use-case "injection test"
Theerrorisstoredintothe EEPROMoftheECU | Ifthe errorisstill active, then exchange urea
and status at ECU shutdownis injector.
regained atignition on.
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524147 | 13 | 1639 | 966 | Noproperureapressurelevel couldbebuild | Thiserrorshowsup,ifnoproperureapressure | Makesurethatfrozenlines, pumportank canbe
upwithinthe SCRsystemstate "Fill Lines" | level could be build up withinthe SCR excluded!
=>S(RCo_stStatus_mp="Twithinsome | systemstate "Fill Lines" => Checkwhetherthereisureainthe urea tank
miuntes SCRCo_stStatus_mp="1withinsomeminutes | Check urealines:
Once the urea pump pressure has exceeded the | Alllinesconnected? Therightlines connectedto
threshold the erroris declared as the correct places?
okay. Suctionline blocked?
Suspected components: Noleakage?Notalsoureatothe outside butalso
Suctionline blocked airintothe lines, especiallyinthe
PWM Powerstage hasa defectand adefault suctionline!
value which leads not toarising pressure Perform service routine "pressuretest":
Pump Pressure sensor defect Does the urea pump work? => check wiring
pumpfilter contains dirty parts harness & PWM signal for pump
reverting valve continously open Doesthe urea pressurerise?
DFCalready healed?
Ifall unsuccessful sofar:
Check urea pressure sensor: Atignition onand
SCRsystem state=0("Init check"),
SCR_pAbsAdapUPmpP shall beidentical to
EnvP_p.Fulfilled: Sensor okay!
Checkrevertingvalve=>see
DFC_SCRCoRevVIvBIk
Check pumpfilter: dirtinside?
Suspected components:
Ureapumpbroken
Reverting valve continously open
Ureasuction line, backflow line broken or con-
nection swapped
PWM Powerstage has a defect
Pump Pressure sensor broken
524152 | 2 1874 | 971 | CANmessageisnotreceivedforadefinite | CANmessageis not received fora definitetime | Checkeletrical connection oif urea quality sen-
time=>errorisset. Assoonasthe message | => errorisset. Assoonasthe sor
isreceived the error heals. messageis received the error heals. Checkengine CAN bus
Check urea quality sensoritself
Exchange urea quality sensor
524153 | 2 1875 997 | CANmessageisnotreseived foradefinite | CANmessageis notreseived foradefinitetime | Check eletrical connection of suction unit sen-
time=> errorisset. Assoonasthemessage | => errorisset. Assoonasthe sor (combined sensor with tank level and
isreceived the error heals. message s received the error heals. tank temperature)
Checkengine CAN bus
Checklevel sensoritself
Exchange suction unit
524156 | 9 1705 972 | Timeouterror of CAN-Receive-Frame Timeout Error (Missing CAN Bus message) Check CAN Bus cabling (Bus sheduling, polarity,
ComRxEB(2 from wheel speed sensor. Defect onwheel speed sensor. short circuit, powerinterrupt), test
protocol of receiver, check CAN functional
range.
Replace the wheel speed sensor.
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524177

1863

995

The errorshows up, if no proper urea presure
could be build up within the SCRsystem
state "Fill Lines" => SCRCo_stStatus_mp=
1.

This error shows up, if no proper urea presure
could be build up within the SCRsystem

state "Fill Lines" => SCRCo_stStatus_mp=1.
3 casescanleadtotheerror:

(aseA:increasing pressure s detected within
15sthe check has passed => no error

(aseB: The pressure threshold was not reached
within the 60s but case Awas not

positiv.

(ase C: The minimum pressure of 3000 hPa was
notreached within the 60s.

Make surethat DEF lines, pumpand tankare not
frozen.

Check for DEF levelin the tank.

Check DEFlines:

Areall DEFlines connected?

Isthesuction line blocked?

Istheranyleakage? Notonly ureato the outside
butalsoairinto thelines, especiallyin
thesuctionline!

Perform SERDIA usecase "pressure test":
Doesthe DEF pumpwork? => check wiring har-
ness &PWMsignal for pump.

Doesthe urea pressureincrease?

Allerrorsare already healed?

If still unsuccessful sofar:

Check urea pressure sensor: Atignition onand
SCRsystem state=0("Init check"),
SCR_pAbsAdapUPmpP shall beidentical to
EnvP_p.Fulfilled: Sensor okay!

Check DEF pumpfilter: Isany dirtinside?
Suspected components:

Suctionline

PWM Powerstage hasa defect and a default
value which leads not toarising pressure

DEF pump pressure sensor defect

DEF pumpfilter contains dirty parts

3121628
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54178 | 7 1864 | 996 | Theureapumpisnotabletocontroltheurea | Theureapump controllerisnotabletocontrol | Makesurethat DEF lines, pumpandtankare not
pressure between 9barand 11bar. the urea pressure between 9barand 11 frozen.
bar due to malfunctioninthe SCR system. Check for DEF levelin the tank
Suspected components: Check DEFlines:
- DEF pump broken Alllines connected? Theright linesconnectedto
- Revertingvalve continously open the correct places?
-Ureasuctionline, backflow line broken or con- | Suctionline blocked?
nection swapped Isthere any leakage? Notalso urea to the out-
-PWM Powerstage has a defect sidebutalsoairintothelines, especially
- Pump Pressure sensor broken inthesuctionline!
Perform SERDIA usecase "pressure test":
Does the DEF pump work properly? => check
wiring harness & PWMsignal for pump
Doesthe DEF pressure rise?
Isthe errorhealed?
Ifstill unsuccessful sofar:
- Check DEF pressure sensor: Atignition onand
SCRsystem state=0("Init check"),
SCR_pAbsAdapUPmpP shall beidentical to
EnvP_p.Fulfilled: Sensor okay!
- Checkrevertingvalve
- Check DEF pumpfilter: dirtinside?
Suspected components:
DEF pump broken
Reverting valve continously open
DEF suction line, backflow line broken or con-
nection swapped
PWM Powerstage has a defect
DEF pump pressure sensor broken
524190 | 14 | 1891 272 | Notenoughureaintankorlow ureaquality | Low DEFtanklevel Check DEF levelintank. Ifthereis no DEF, refill
orhardware tampering failureis detected or | Low DEF quality up tovolume above the warning
hardware failureis detected Hardware Tamperingis active threshold.
Hardware Failureisactive Checkthe DEF quality in the tank. If wrong fluid
isfilled, refill with proper DEF.
Check othererrors based on hardware malfunc-
tions.
524191 | 14 | 1892 273 | AlowDEFtankleveloralow DEF qualityis | Low DEFtanklevel Threshold for error detectionisaninternal ECU
detected or hardware tampering(system | Low DEF quality threshold.
componentsare pinched off) orhardware | Hardware Tamperingis active Checkthe DEF levelin tank. If thereis no DEF,
failuresasshortcut to battery, shortcutto | Hardware Failureisactive refill up above the warninglevel.
ground Check DEF qualityfilledin the tank.
etc.are detected. Check othererrors based on hardware tamper-
ingorfailure.
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524193

1893

275

Thetotal timein standstill-regeneration
mode exceeds the long-limit threshold
within last 500h total engine runtime.
Theerrorisactivatedifthe engine runs to
many times in Standstill regeneartion.

Stand-stillmodeis very often aborted by the
operator.

Stand-stillmode does not reach required tem-
perature level and regeneration level is
therefore reached afterashort time again

Read out stand-still statistics => see service
manual:

Stand-still operation finished or ofteninter-
rupted by driver / engine shut-off?=> Run
stand-stilland instruct operator

Stand-still operation required often by soot
load=> Check dp DPF pressure sensor
Stand-stillmode does not reach required tem-
perature level:

Check engine air path: Intake Trottle, EGR-Valve
and turbocharger okay?

Any leakagein engineairintake sytem or
exhaust gassystem?

Check temperature sensors within exhaust sys-
tem: upstream DOC, downstream DOC
Ifsootload level of DPfallowit:

Perform Stand-still and check reached temper-
ature level upstream and downstream

DOC: Tupstream DOCin the range of 480-
550°C? Downstream DOCafter 25 min
stand-still main phase 590°Care reached?
Temerature tracesare steady and even?
Temperature downstream DOChigherthan
upstream DOCbut difference does not

exceed 100K?

Verysmall difference (< 10Kafter 25 min
stand-still main phase, 590 °Cdownstream
DOCare notreached) => exchange DOC

Very big difference (>100Kafter 25 min stand-
still main phase, 590 °Cdownstream
DOCexceeded) => checkinjection system of
engine &engine airpath

3121628
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524194

1894

276

Thetotal timein standstill-regeneration
mode exceeds thelong-limitthreshold: 2,5h
stand-still operation within 50h total motor
runtime.

Theerrorisactivatedifthe engine runsto
much timein short Standstill regeneartion.

Stand-still mode is aborted/ interrupted too
often by the operator

Stand-still isrequired too often due to miscalcu-
lationin the soot model

Stand-stillmode does not reache temperature
leveland regeneration level is therefore
reached afterashorttime again.

Read out stand-still statistics => see service
manual:

Stand-still operation finished or ofteninter-
rupted by driver / engine shut-off?=> Run
stand-stilland instruct operator

Stand-still operation required often by soot
load => Check dp DPF pressure sensor
Stand-still mode does not reach required tem-
perature level:

Check engine air path: Intake Trottle, EGR-Valve
and turbocharger okay?

Any leakageinengineairintake sytemor
exhaust gassystem?

Checktemperature sensors within exhaust sys-
tem: upstream DOC, downstream DOC
Ifsootload level of DPF allowsit:

Perform Stand-still and check reached temper-
ature level upstream and downstream

DOC: Tupstream DOCin the range of 480-
550°C? Downstream DOCafter 25 min
stand-still main phase 590°Care reached?
Temerature traces are steady and even?
Temperature downstream DOChigherthan
upstream DOCbut difference does not

exceed 100K?

Verysmall difference (< 10Kafter 25 min
stand-still main phase, 590 °Cdownstream
DOCare notreached) => exchange DOC
Verybig difference (>100Kafter 25 min stand-
still main phase, 590 °Cdownstream
DOCexceeded) => checkinjection system of
engine &engineair path
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524195

1900

279

The standstill request of detected crystalli-
zationisignored formore than
5h(>300min)

This will be activated if there is a standstill
requestactivated by Crystalisation Monitor-

ing.

Back pressure upstream SCR catalyst has
reached alevel whichindicates

crystallisation inside of exhaust line.
Theerrordetection dependsonthe sensed pres-
sure upstream of the SCR catalystand

the calculated exhaust volume flow through
the mixer pipe.

Incase of erroris set, but no crystallisation can
be found in the mixing pipe, a possible

reason can be the defect sensors:

- exhaust pressure & temperature upstream of
the SCR catalyst,

-theambient pressure

- the exhaust mass flow => Checkair pathsys-
tematthe engine.

Dismountureainjector from exhaust line and
inspectvisually theinjectorand the
exhaustlineforurea crystallisation upstream of
SR catalyst:

Ifcrystallisation canbe clearly seen, thenstand-
still must be processed.

Has the engine been operatedin low load for
longertime? Ifyes, thenit could be the
reaoson for crystallisation.

Does the NOx-Sensors work properly? Compare
ComRxSCR_rNOxUsto

ComRxSCR_rNOxDs, when
ComRxSCR_stNOxRdyUs=1&
ComRxSCR_stNOxRdyDs =1(Warm engine
and EAT-system,

SCRT_tCatAvrgExhGs_mp >250°C,
SCR_stStatus="Dosing" =8): sensed NOx
upstream of SCR catalyst must be higher than
downstream of SCR catalyst.

Gotoidle and wait until SCR system enters sta-
tus "stand-by" (nodosing),
SCRT_tCatAvrgExhGs_mp < 225°C:
ComRxSCR_rNOxUs =ComRxSCR_rNOxDs
Cleanureainjector: rinseitthourougly under
water

Check EGR-Path: difference pressure sensor at
venturitube, EGR cooler, EGR-Valve,
Reed-Valve, Intake throttle regarding function
and leakage. Does the EGR-cooler leak
waterinthe exhaust?

Checkair path for leakage

Check turbocharger

No crystallisation can be seenin the mixing
pipe:

Check exhaust pressure sensor upstream of SCR
catalyst (SCR_pSensUCatUsP):

tube, waterin sensor?

Checkenvironmental pressure sensor
(EnvP_p):plausible?

Check exhaust temperature sensor upstream of
SCR-catalyst (SCR_tSensUCatUsT):

plausible compared to Exh_tOxiCatUs &
Exh_tOxiCatDs e.g. when engine hasidled for
20 minutes?

=> Runstand-still to remove crystallisation
andtoreset the DFC

5232719

1108

672

Urea supply module heater: the current
drain measured by ECUis above the target
range

Short circuit to battery

Ifthis error detected during the heating phaseit
isaresulterror.KWP 1089

Brokenwiring

Heating elementin supply module defect

Threshold for error detectionis an internal ECU
threshold

Checkwiring

Check cabling, if necessary replace supply mod-
ule

3121628
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3.22 GM ENGINE GENERAL MAINTENANCE « Check ignition coil and spark plug cables for hardening,
cracking, chafing, separation, split boot covers and
. . proper fit

Maintenance of the Drive Belt
+ Replace spark plugs at the proper intervals as prescribed in
The serpentine drive belt utilizes a spring loaded tensioner the engine manufacturer’s manual
which keeps the belt properly adjusted. The drive belt is an
integral part of the cooling and charging systems and should

be inspected frequently.

« Check to make sure all electrical components are fitted
securely

+ Check the ground and platform control stations to insure

When inspecting the belts check for: all warning indicator lights are functioning

« Cracks or breaks . - . .
Checking/Filling Engine Oil Level
« Chunking of the belt

+ Splits NOTICE

AN OVERFILLED CRANKCASE (OIL LEVEL OVER THE SPECIFIED FULL MARK)
CAN CAUSE AN OIL LEAK, A FLUCTUATION OR DROP IN THE OIL PRESSURE,
AND ROCKER ARM "CLATTER" IN THE ENGINE.

NOTICE

CARE MUST BE TAKEN WHEN CHECKING THE ENGINE OIL LEVEL. OIL LEVEL
MUST BE MAINTAINED BETWEEN THE "ADD" MARK AND "FULL" MARK ON THE
DIPSTICK.

+ Material hanging from the belt

+ Glazing and hardening

- Damaged or improperly aligned pulleys
+ Improperly performing tensioner

Check the belt tensioner by pressing down on the midway
point of the longest stretch between pulleys. The belt should

not depress beyond 1/2 inch (13mm). If the depression is more
than allowable adjust the tension.

NOTICE

THE ENGINE MANUFACTURER DOES NOT RECOMMEND THE USE OF "BELT
DRESSING" OR "ANTI SLIPPING AGENTS" ON THE DRIVE BELT.

Engine Electrical System Maintenance

The engine electrical system incorporates computers and
microprocessors to control the engine ignition, fuel control,
and emissions. Due to the sensitivity of the computers to good
electrical connections periodic inspection of the electrical wir-
ing is necessary. When inspecting the electrical system use the
following:

« Check and clean the battery terminal connections and
insure the connections are tight

+ Check the battery for any cracks or damage to the case

+ Check the Positive and Negative battery cables for any cor-
rosion build up, rubbing or chafing, check connection on
the chassis to insure they are tight

+ Check the entire engine wire harness for rubbing chafing,
cuts or damaged connections, repair if necessary

+ Check all wire harness connectors to insure they are fully
seated and locked
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To ensure that you are not getting a false reading, make sure
the following steps are taken to before check the oil level.

1. Stop the engine if in use.

2. Allow sufficient time (approximately 5 minutes) for the
oil to drain back into the oil pan.

3. Remove the dipstick. Wipe with a clean cloth or paper
towel and reinstall. Push the dipstick all the way into the
dipstick tube.

4. Remove the dipstick and note the oil level.

Qil level must be between the "FULL" and "ADD" marks.

FULL MARK

ADD MARK

Figure 3-95. Engine Oil Dip Stick
6. If the oil level is below the "ADD" mark, proceed to Step
7 and 8 and reinstall the dipstick into the dipstick tube.

7. Remove the oil filter cap from the valve rocker arm
cover.

8. Add the required amount of oil to bring the level up to
but not over "FULL" mark on the dipstick.

9. Reinstall the oil fill cap to the valve rocker cover and
wipe away any excess oil.
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Changing The Engine Oil

NOTICE

WHEN CHANGING THE OIL, ALWAYS CHANGE THE OIL FILTER. CHANGE OIL
WHEN THE ENGINE IS WARM FROM OPERATION AS THE OILS WILL FLOW
FREELY AND CARRY AWAY MORE IMPURITIES.

To change the oil use the following steps:

1. Start the engine and run until it reaches normal operat-
ing temperature.

Stop the engine.
Remove the drain plug and allow the oil to drain.

Remove and discard the oil filter and its sealing ring.

R wN

Coat the sealing ring on the filter with clean engine oil
and wipe the sealing surface on the filter mounting sur-
face to remove any dust, dirt and debris. Tighten the fil-
ter securely (follow the filter manufacturers
instructions). Do not over tighten.

6. Check the sealing ring on drain plug for any damage,
replace if necessary, wipe the plug with a clean rag, and
wipe the sealing surface on the pan and reinstall the pan
plug. Do not over tighten.

Fill the crankcase with oil.
Start the engine and check for oil leaks.

Stop the engine and check the oil level to insure the oil
level is at "FULL".

10. Dispose of the oil and filter in a safe manner.

Coolant Fill Procedure - Dual Fuel Engine

NOTICE

DAMAGE TO THE ENGINE COULD OCCUR IF NOT PROPERLY FILLED WITH COOL-
ANT. LPG FUELED ENGINES ARE MOST PRONE TO CREATING AN AIR LOCK DUR-
ING A COOLANT FILL OPERATION DUE TO THE ELECTRONIC PRESSURE
REGULATOR (EPR) BEING THE HIGHEST POINT IN THE COOLING SYSTEM. AN
EPR THAT APPEARS TO HAVE FROST FORMING ON IT IS A SIGN THAT THE
ENGINE COOLING SYSTEM CONTAINS AIR. THE APPEARANCE AND TEMPERA-
TURE OF THE EPR SHOULD BE MONITORED DURING THE COOLANT FILL OPER-
ATION. A WARM EPR IS AN INDICATION THAT THE COOLING SYSTEM IS
PROPERLY FILLED AND FUNCTIONING.

A CAUTION

MAKE SURE ENGINE IS COOL BEFORE PERFORMING ANY MAINTENANCE
WORK.
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1. Loosen the worm gear clamp on the coolant line run-
ning into the EPR as shown below and remove the hose
from the EPR. Place a rag under the hose to prevent
coolant from running onto the engine/machine.

2. Remove the radiator cap. Fill the radiator with coolant
until coolant starts to appear from the previously
removed hose at the EPR. Reinstall the hose back onto
the EPR and continue to fill radiator with coolant.

3. With the radiator cap still removed, start the engine and
run until the thermostat opens. The thermostat opens at
170° F (77° C), which can be checked using the JLG
handheld analyzer.

NOTICE

WHILE ENGINE IS RUNNING, AIR AND/OR STEAM MAY BE PRESENT COMING
FROM THE RADIATOR. THIS IS NORMAL.

4. After running the engine for 5 minutes after it has
reached operating temperature, shut the engine off and
continue to step 5.
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A CAUTION

WITH THE ENGINE RUNNING OR WHEN SHUTTING OFF THE ENGINE, SOME
HEATED COOLANT MAY SPILL OUT DUE TO AIR "BURPING" OUT OF THE SYS-
TEM WITH THE RADIATOR CAP OFF.

5. Next, verify that the 2 coolant hoses on the EPR are
warm. If they are not warm repeat step 3 and 4, other-
wise continue to step 6.

NOTICE

A PROPERLY PURGED COOLING SYSTEM WILL YIELD A WARM UPPER RADIA-
TOR HOSE AND A WARM EPR HOSE. IF THE UPPER RADIATOR HOSE AND/OR
EPR HOSE ARE NOT WARM TO THE TOUCH AFTER THE ENGINE HAS RUN FOR 5-
8 MINUTES AFTER REACHING OPERATING TEMPERATURE, THE SYSTEM MAY
STILL CONTAIN AIR. IT MAY BE NECESSARY TO REPEAT THE ABOVE STEPS.

6. Fill radiator with coolant as needed and install the radia-
tor cap. Next, remove the cap off the coolant recovery
bottle and fill just below the HOT FULL line and reinstall
the caps.

3.23 GMENGINE DUAL FUEL SYSTEM

NOTE: +20°F (-6.6° C) is the low temperature limit for LP gas, for
both starting and operation. This applies to all LP gas pow-
ered engines.

The Dual Fuel system allows the operator to operate the vehi-
cle on either gasoline or LPG by positioning a selector switch
in the operator's platform. When the operator places the selec-
tor switch in the gasoline mode the gasoline fuel pump is
energized. While in the gasoline mode the LPG fuel lock-off is
isolated and will not energize. In addition the gasoline injector
circuit is enabled and injector pulses are provided to each
injector and the ECM calibration for gasoline is also enabled.
When the operator selects the LPG mode the Low Pressure
LPG lock-off is energized and fuel from the LPG tank flows to
the Electronic Pressure Regulator (EPR). The EPR receives an
electronic signal to position the secondary lever for the start or
run positions and when the engine begins to crank the mixer
air valve will rise and fuel will begin flowing to engine. During
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this mode the gasoline fuel pump is isolated and will not be
activated. The primary components of the gasoline dual fuel
system are the gasoline tank, electric fuel pump and filter, fuel
supply line, injector rail and injectors and the fuel pressure
regulator. The primary components of the LPG dual fuel sys-
tem are the LPG fuel tank, in-fuel filter, LPG Low Pressure lock-
off, Electronic Pressure Regulator (EPR) and the fuel mixer
module. The LPG fuel system operates at pressures which
range from 14.0 inches (355.60 mm) of water column up to
312 psi (21.5 BAR).

Components which are shared by both systems-include the
Electronic Throttle Control and the ECM. The ECM contains a
dual calibration; one controls the gasoline fuel system during
gasoline operation and one controls the LPG fuel system dur-
ing LPG operation.

Fuel Filter

Propane fuel like all other motor fuels is subject to contamina-
tion from outside sources. Refueling of the equipment’s tank
and removal of the tank from the equipment can inadver-
tently introduce dirt and other foreign matter into the fuel sys-
tem. It is therefore necessary to filter the fuel prior to entering
the fuel system components downstream of the tank. An
inline fuelfilter has been installed in the fuel system to remove
the dirt and foreign matter from the fuel. The inline filter is
replaceable as a unit only. Maintenance of the filter is critical to
proper operation of the fuel system and should be replaced as
Section 1. In severe operating condition more frequent
replacement of the filter may be necessary.

Electric Lock Off

The Electric Lock Off device is an integrated assembly. When
energized the solenoid opens the valve and allows the Pro-
pane fuel to flow through the device. The valve opens during
cranking and run cycles of the engine. The lock off supply volt-
age is controlled by the engine control module (ECM).

Figure 3-96. Electric Fuel Lock Off
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EPR Assembly

The EPR assembly is a combination Low Pressure Regulator
and a Voice Coil Assembly. The Voice coil is an electronic actu-
ator which is controlled by an internal microprocessor. The
microprocessor provides output data to the ECM and receives
input data over a CAN BUS connection. The internal micropro-
cessor receives electrical signals from the Fuel Pressure Sensor
FPS and the Fuel Temperature Pressure FTP and communi-
cates the data to the ECM. The ECM uses the FPS and FTP data
to calculate the location of the secondary lever in the LPR and
sends that data back to the EPR via the CAN BUS. The internal
microprocessor in the EPR will then output a signal, which
causes the voice coil to move and position the secondary lever
to the correct location.

1. Pressure Regulator Section 4. PrimaryTestPort
2. Fuellnlet 5. Secondary TestPort
3. CoolantPassage 6. VoiceCoil Section

Figure 3-97. EPR Assembly

Low Pressure Regulator (LPR)

The LPR is a combination vaporizer, pressure regulating
device. The LPR is a negative pressure, two stage regulator that
is normally closed when the engine is not running. When the
engine is cranking or running, a partial vacuum is created in
the fuel line which connects the regulator to the mixer. This
partial vacuum opens the regulator permitting fuel to flow to
the mixer.

Propane fuel enters the primary port of the LPR and passes
through the primary jet and into the primary/ exchanger
chamber. As the propane passes through the heat exchanger
the fuel expands and creates pressure inside the chamber. The
pressure rises as the fuel expands when the pressure rises
above 1.5 psi (10.34 kpa), sufficient pressure is exerted on the
primary diaphragm to cause the diaphragm plate to pivot and
press against the primary valve pin thus closing off the flow of
fuel. This action causes the flow of fuel into the regulator to be
regulated.
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When the engine is cranking, sufficient vacuum will be intro-
duced into the secondary chamber from the mixer drawing
the secondary diaphragm down onto the spring loaded lever
and opening the secondary valve allowing vaporized fuel to
pass to the mixer. This mechanical action in conjunction with
the EPR reactions causes the downward action on the second-
ary lever causing it to open wider allowing more fuel to flow to

the mixer.
A WARNING

THE VOICE COIL SECTION OF THE EPR ASSEMBLY IS AN EMISSIONS CONTROL
DEVICE AND CANNOT BE REBUILT. IF THE COIL ASSEMBLY FAILS TO OPERATE
PROPERLY, REPLACE IT WITH AN OEM REPLACEMENT PART ONLY.

Fuel Inlet

Low Pressure
Section

Coolant
Passage ~

Secondary A \ )
Outlet ports ) NS \
\ L B / goolant
~ assage
Secondary >
Lever and
Spring Secondary

Outlet ports

Figure 3-98. Low Pressure Regulators
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Air Fuel Mixer

The air valve mixer is an air-fuel metering device and is com-
pletely self-contained. The mixer is an air valve design, utiliz-
ing a relatively constant pressure drop to draw fuel into the
mixer from cranking to full load. The mixer is mounted in the
air stream ahead of the throttle control device.

When the engine begins to crank, it draws in air with the air
valve covering the inlet, negative pressure begins to build.
This negative pressure signal is communicated to the top of
the air valve chamber through 4 vacuum ports in the air valve
assembly. A pressure/force imbalance begins to build across
the air valve diaphragm between the air valve vacuum cham-
ber and the atmospheric pressure below the diaphragm. The
air valve vacuum spring is calibrated to generate from 4.0
inches (101.6 mm) of water column at start to as high as 14.0
inches (355.60 mm) of water column at full throttle. The vac-
uum being created is referred to as Air Valve Vacuum (AVV). As
the air valve vacuum reaches 4.0 inches (101.6mm) of water
column, the air valve begins to lift against the air valve spring.
The amount of AVV generated is a direct result of the throttle
position. At low engine speed the air valve vacuum is low and
the air valve position is low thus creating a small venturi for
the fuel to flow. As the engine speed increase the AVV
increases and the air valve is lifted higher thus creating a much
larger venturi. This air valve vacuum is communicated from
the mixer venture to the LPR secondary chamber via the low
pressure fuel supply hose. As the AVV increases in the second-
ary chamber the secondary diaphragm is drawn further down
forcing the secondary valve lever to open wider.

Tamper
Resistant ldle ~__
Screw

Mounting to
the Throttle
Body

Figure 3-99. Air Fuel Mixer

3-180

Electronic Throttle Control (ETC)

Engine speed and load control is maintained by an ETC device.
Speed and load control are determined by the ECM. Defaults
programmed into the ECM software and throttle position sen-
sors allow the ECM to maintain safe operating control over the
engine. The Electronic Throttle Control device or "throttle
body assembly" is connected to the intake manifold of the
engine. The electronic throttle control device utilizes an elec-
tric motor connected to the throttle shaft. When the engine is
running electrical signals are sent from the equipment con-
trols to the engine ECM when the operator depresses an
equipment function switch. The ECM then sends an electrical
signal to the motor on the electronic throttle control to
increase or decrease the angle of the throttle blade thus
increasing or decreasing the air/fuel flow to the engine.

The electronic throttle control device also incorporates two
internal Throttle Position Sensors (TPS) which provide output
signals to the ECM as to the location of the throttle shaft and
blade. The TPS information is used by the ECM to correct
speed and load control as well as emission control.

Figure 3-100. ETC throttle control device

3121628



SECTION 3 - CHASSIS & TURNTABLE

Engine Control Module

To obtain maximum effect from the catalyst and accurate con-
trol of the air fuel ratio the emission certified engine is
equipped with an onboard computer or Engine Control Unit
(ECM). The ECM is a 32 bit controller which receives input data
from sensors fitted to the engine and fuel system and then
outputs various signals to control engine operation.

One specific function of the controller is to maintain "closed
loop fuel control". Closed loop fuel control is accomplished
when the exhaust gas oxygen sensor (HEGO) mounted in the
exhaust system sends a voltage signal to the controller. The
controller then calculates any correction that may need to be
made to the air fuel ratio. The controller then outputs signals
to the EPR to correct the amount of fuel being supplied to the
mixer. At the same time the ECM may correct the throttle
blade position to correct speed and load of the engine.

The controller also performs diagnostic functions on the fuel
system and notifies the operator of malfunctions by turning
on a Malfunction Indicator Light (MIL) mounted in the Ground
Control Station and the Platform Control Station. Malfunctions
in the system are identified by a Diagnostic Code number. In
addition to notifying the operator of the malfunction in the
system the controller also stores the information about the
malfunction in its memory.

RPM ——» — THROTTLE CONTROL
ENGINE TEMP —» — SPARK TIMING
OIL PRESSURE —»| —— GAUGE CONTROL
AIR TEMP —»f ECU —— AUXILIARY OUTPUTS
MAP —» —— VOICE COIL CONTROL
BATTERY —» «—— FUEL TEMP 1
HEGO —»> [~ FUEL PRESS ﬁ
THROTTLE POS —¥|
EPR

Figure 3-101. LPG Engine Control Unit (ECM)

Figure 3-102. ECM Assembly
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Heated Exhaust Gas Oxygen Sensor

There are two Heated Exhaust Gas Oxygen Sensors (HEGO).
The first HEGO is mounted in the exhaust system downstream
of the engine. It is used to measure the amount of oxygen
present in the exhaust stream and communicate that to the
ECM via an electrical signal. The amount of oxygen present in
the exhaust stream indicates whether the fuel/air ratio is too
rich or too lean. If the HEGO sensor signal indicates that the
exhaust stream is too rich the ECM will decrease or lean the
fuel mixture during engine operation, if the mixture is too lean
the ECM will richen the mixture. The ECM continuously moni-
tors the HEGO sensor output. If a rich or lean condition is pres-
ent for an extended period of time, and the ECM cannot
correct the condition, the ECM will set a diagnostic code and
turn on the MIL light in control box.

The second HEGO is mounted in the exhaust system after the
muffler. It measures the amount of oxygen in the exhaust sys-
tem after the catalyst treatment has been completed in the
muffler. If the ECM detects that the catalytic action in the muf-
fler is not sufficient and fuel correction cannot correct the mal-
function the MIL light is illuminated in the control box and a
DTC code will stored in the computer.

NOTICE

THE HEATED EXHAUST GAS OXYGEN SENSOR IS AN EMISSION CONTROL
DEVICE. IF THE HEGO FAILS TO OPERATE, REPLACE IT WITH AN OEM REPLACE-
MENT PART. THE HEGO SENSOR IS SENSITIVE TO SILICONE OR SILICONE
BASED PRODUCTS AND CAN BECOME CONTAMINATED. AVOID USING SILICONE
SEALERS OR HOSES TREATED WITH SILICONE LUBRICANTS IN THE AIR
STREAM OR FUEL LINES.

Figure 3-103. Heated Exhaust Gas Oxygen Sensor
(HEGO)

Gasoline Multi Point Fuel Injection System (MPFI)

The primary components of the Gasoline Multi Point Fuel
Injection (MPFI) fuel system are the fuel tank, electric fuel
pump, fuel pressure and temperature sensor manifold, fuel fil-
ter and fuel rail.
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Gasoline Fuel Pump

The Gasoline is stored as a liquid in the fuel tank and in drawn
into the fuel system by an electric fuel pump. The fuel pump
will receive a signal from the ECM to prime the fuel system for
approximately 2 seconds prior to start. Priming of the fuel sys-
tem provides for a quicker start, when the engine begins to
crank.

Gasoline Pressure And Temperature Sensor
Manifold

This engine is equipped with a fuel injector rail that does not
have a pressure regulator or a return circuit to the fuel tank.
Fuel pressure for this engine is regulated by the engine’s ECM.
The ECM receive fuel pressure and temperature feedback from
the gasoline fuel sensor manifold and uses this information to
control the ground side of the fuel pump. Fuel pressure is reg-
ulated by the ECM pulse width modulating (PWM) the fuel
pump. The fuel pressure and temperature sensor manifold has
a return or "bleed" circuit that connects back to the fuel tank.
This circuit is used to bleed off any vapor that develops in the
line and return a small amount of fuel to the tank. The fuel
comes from the fuel tank and passes through the fuel pump.
Fuel exits the fuel pump, passes through the filter and then
enters the fuel pressure and temperature manifold assembly.
Fuel flows through the feed circuit and is delivered to the fuel
injector rail. Fuel that enters the bleed circuits through they
bypass valve in the manifold is returned to the fuel tank.

Return/Bleed Port

Bleed/Return

Circuit h ‘

-

Fuel Feed Circuit

Figure 3-104. Gasoline Fuel Pressure and Temperature
Manifold Assembly
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Fuel Filter

After the fuel is drawn into the fuel pump, the fuel flows
through the gasoline fuel filter. The fuel filter will trap small
particles as the fuel passes through the filter to remove debris
and prevents the fuel pressure and temperature manifold and
fuel injectors from becoming damaged. Maintenance of the
fuel filter is required as indicated in Section 1.

Fuel Injector Rail

Fuel flows from the fuel pressure and temperature manifold
assembly to the fuel rails where the fuel is delivered to the fuel
injectors. The fuel rail also contains a Schrader valve which is
utilized to test the regulated pressure of the fuel system.

Fuel Injector

The fuel supply is maintained on the top of the injector from
the injector rail. The injector is fed a "pulse" signal through the
wire harness which causes the injector to open. During regular
operating conditions the ECM controls the opening and dura-
tion of opening of the injector. During lower RPM operation
the injector signals or "pulses" are less frequent then when the
engine is operating at higher RPMs. The engine has been cali-
brated to deliver the precise amount of fuel for optimum per-
formance and emission control.
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3.24 GMENGINE FUEL SYSTEM REPAIR

Propane Fuel System Pressure Relief

A CAUTION

THE PROPANE FUEL SYSTEM OPERATES AT PRESSURES UP TO 312 PSI (21.5
BAR). TO MINIMIZE THE RISK OF FIRE AND PERSONAL INJURY, RELIEVE THE
PROPANE FUEL SYSTEM PRESSURE (WHERE APPLICABLE) BEFORE SERVICING
THE PROPANE FUEL SYSTEM COMPONENTS.

To relieve propane fuel system pressure:

1. Close the manual shut-off valve on the propane fuel
tank.

Start and run the vehicle until the engine stalls.

Turn the ignition switch OFF.

NOTICE

RESIDUAL VAPOR PRESSURE WILL BE PRESENT IN THE FUEL SYSTEM. ENSURE
THE WORK AREA IS WELL VENTILATED BEFORE DISCONNECTING  ANY FUEL
LINE.
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Propane Fuel System Leak Test

A CAUTION

NEVER USE AN OPEN FLAME OF ANY TYPE TO CHECK FOR PROPANE FUEL SYS-
TEM LEAKS.

Always inspect the propane fuel system for leaks after per-
forming service. Check for leaks at the fittings of the serviced
or replaced component. Use a commercially available liquid
leak detector or an electronic leak detector. When using both
methods, use the electronic leak detector first to avoid con-
tamination by the liquid leak detector.
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Propane Fuel Filter Replacement

4—=

Lol ol s .

ElectricLock Off Solenoid
Housing Seal

6. FuelOutlet

7.
FilterMagnet 8.

9

1

0-ring
Filter
Filter Housing . Fuellnlet
Electrical Connector 0. Ring

Figure 3-105. Filter Lock Assembly

REMOVAL

1.

e NOWL R WN
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Relieve the propane fuel system pressure. Refer to Pro-
pane Fuel System Pressure Relief.

Disconnect the negative battery cable.

Slowly loosen the Filter housing and remove it.

Pull the filter housing from the Electriclock off assembly.
Remove the filter from the housing.

Locate Filter magnet and remove it.

Remove and discard the housing seal.

If equipped, remove and discard the retaining bolt seal.

Remove and discard mounting plate to lock off O-ring
seal.

INSTALLATION

NOTICE

BE SURE TO REINSTALL THE FILTER MAGNET INTO THE HOUSING BEFORE
INSTALLING NEW SEAL

=y

o n kwN

Install the mounting plate to lock off O-ring seal.

If equipped, install the retaining bolt seal.

Install the housing seal.

Drop the magnet into the bottom of the filter housing.
Install the filter into the housing.

If equipped, install the retaining bolt into the filter hous-
ing.

Install the filter up to the bottom of the electric lock off.
Tighten the filter bowl retainer to 106 in Ibs (12 Nm).

Open manual shut-off valve. Start the vehicle and leak
check the propane fuel system at each serviced fitting.
Refer to Propane Fuel System Leak Test.
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Electronic Pressure Regulator (EPR) Assembly
Replacement

1.
2.
3.

Pressure Regulator Section 4. PrimaryTestPort
FuelInlet 5. Secondary TestPort
Coolant Passage 6. Voice Coil Section

Figure 3-106. EPR Assembly

The EPR assembly is a made up of two separate components.
The Voice Coil Section is not serviceable and can only be
replaced as an assembly. The pressure regulator section is ser-
viceable and will be detailed in this section.

REMOVAL

1. Relieve the propane fuel system pressure. Refer to Pro-
pane Fuel System Pressure Relief.

2. Disconnect the negative battery cable.

3. Slowly remove the fuel inlet fitting at the Electric Lock
Off.

NOTE: Residual vapor pressure will be present in the fuel system.

4. Disconnect the electrical connector to the Electric Lock
off.

Remove the Electric Lock Off from the regulator.

6. Remove the lock pin from the vapor fitting on the regu-
lator housing and remove the fitting and hose and
retain the pin.

7. Remove the lock pin from the pressure sensor on the
regulator housing and remove the Sensor and retain the
pin.

8. Using a clamp pliers pinch off the hoses on the coolant
lines to the regulator.

9. Remove the lock pin from both the water fittings on the
regulator housing and remove the fittings and hoses
and retain the pin.

10. Disconnect the EPR electrical connector.
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11. Remove the (3) three nuts from the EPR isolators and the
EPR mounting bracket.

12. Remove the EPR from the bracket.
13. Remove the (3) three mounting isolators.
INSTALLATION

NOTICE

DO NOT USE TEFLON TAPE ON ANY FUEL FITTING. USE A LIQUID PIPE THREAD
SEALANT WHEN INSTALLING FITTINGS.

CHECK ALL THE 0-RINGS ON THE VAPOR AND WATER FITTINGS FOR ANY DAM-
AGE REPLACE IF NECESSARY.

LUBE ALL THE 0-RINGS WITH AN 0-RING LUBE BEFORE INSTALLING.

1. Install the three (3) rubber isolators to the bottom of the
EPR

2. Install the EPR assembly to the bracket and tighten the
retaining nuts.

NOTE: Do not over tighten the isolators and cause a separation of
the isolators.

3. |Install the fuel temperature sensor into the regulator
opening and lock in place with the locking pin, connect
the electrical connector.

4. |Insert the fuel vapor line and fitting into the regulator
port and lock in place with the locking pin.

5. Install both the water hoses and fittings into the regula-
tor and lock in place with the locking pin remove the
clamp pliers from the hoses.

6. Install the electric lock off into the regulator inlet and
tighten into proper location, connect the electrical con-
nector.

7. Connect the fuel supply line and tighten until fully
seated.

Connect the EPR electrical connector.

Open the manual valve.
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10. Start the vehicle and leak check the propane fuel system
at each serviced fitting Refer to Propane Fuel System

Leak Test.
Fuel Inlet Low Pressure
Coolant Section
Passage ~ /

Secondary
Outlet ports

\ AN s - Coolant
\ 00 i — Passage

Secondary
Lever and

Spring Secondary

Outlet ports

Figure 3-107. Pressure Regulator Section

PRESSURE REGULATOR SECTION REMOVAL
1. Remove the EPR refer to EPR Removal Procedure.

2. Remove the six (6) regulator to voice coil screws using
the special tool and separate the regulator from the
actuator.

NOTICE

DO NOT REMOVE THE SECONDARY DIAPHRAGM RETAINING PLATE AND DIA-
PHRAGM THIS WILL VOID THE WARRANTY OF THE ACTUATOR SECTION.

PRESSURE REGULATOR SECTION INSTALLATION

1. Install the regulator to the actuator section using the six
(6) retaining screws and tighten 70 in Ibs (8 Nm).

2. |Install the EPR refer to EPR Installation.

Temperature Manifold Absolute Pressure (TMAP)
Sensor
TMAP Sensor

Adapter

Figure 3-108. (TMAP) Sensor & Electronic Throttle
Control (ETC)
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REMOVAL
1. Disconnect the TMAP electrical connector.
2. Remove the two retaining bolts.
3. Remove the TMAP.

INSTALLATION

NOTE: Apply a small amount of O-ring lubricant before
installation.

1. Install in the TMAP.
2. Tighten retaining bolts to 62 Ib-in (7 Nm).

Start the vehicle and check for proper operation.

Electronic Throttle Control Replacement

See Figure 3-108.

REMOVAL
1. Disconnect the negative battery cable.

Remove the air intake duct.

Release the hose clamp on the vapor fuel line and
remove the vapor hose.

4, Disconnect the TMAP electrical connector.
Disconnect the electronic throttle control connector.

6. Remove the manifold to throttle body adapter bolts and
remove the throttle body mixer assembly.

Pull the throttle body assembly from the adapter.
Remove electronic throttle control device.

Remove the O-rings gasket and discard.
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INSTALLATION

NOTICE

LIGHTLY LUBRICATE BOTH THROTTLE CONTROL DEVICE TO ADAPTER 0-RINGS.

1. Install the O-ring on throttle body. Press it down to the
bottom of the surface.

SLIDE O-RING ON HERE

2. |Install the two quad seals. Install one seal at a time to
insure the seal does not roll. The seal must sit flat  on
the throttle body.

INSTALL TWO QUAD CUT SEALS ON THROTTLE BODY

THESE SEALS ©AN NOT BE ROLLED!!!
MAKE SURE THEY SIT FLAT
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3. Attach mixer and throttle body together. The two parts
do not bolt together; they will be secured when you
mount it on the intake. Notice the orientation of the air
inlet and throttle body cover.

MIXER ATTACHES

TO THROTTLE
BODY

4, Place gasket on intake manifold and attach mixer/throt-
tle assembly to manifold.

Bosch ETC

Quad Rings
& O-Rings Here

Figure 3-109. Mixer Assembly

Gasket Here

Mixer Replacement

See Figure 3-109.

REMOVAL

1. Remove the Throttle control device Refer to Electronic
Throttle Body Replacement.

2. Remove the four (4) bolts to the throttle control device
to mixer adapter bolts.

3. Remove and discard the mixer to adapter gasket.
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INSTALLATION

NOTICE

COVER THROTTLE BODY ADAPTER OPENING TO PREVENT DEBRIS FROM
ENTERING ENGINE UNTIL REASSEMBLY.

1. Install Mixer to adapter gasket onto the mixer.

2. Install the mixer to the throttle control device to mixer
adapter and secure with the 4 retaining screws. Tighten
80 Ib-in (9 Nm).

3. Install Throttle body. Refer to Electronic Throttle Control
Device Replacement.

4. Start the engine and leak check all fittings and connec-
tions.

Coolant Hose Replacement
REMOVAL
1. Drain the coolant.

2. Using hose clamp pliers, disconnect both hose clamps
on each hose.

3. Remove the hose from each of the fittings.

INSTALLATION

NOTE: Use hose material and lengths specified by JLG.

1. Install the hose clamps to each hose and set the clamp
back on each hose to make installation easier.

2. Fit the hose to the fittings.

3. Secure by positioning each of the clamps.

Vapor Hose Replacement
REMOVAL
1. Using hose clamp pliers disconnect both hose clamps.

2. Remove the vaporhose from each fitting.

INSTALLATION

NOTICE

THE VAPOR SUPPLY HOSE IS SPECIFICALLY DESIGNED, DO NOT USE HOSE
MATERIAL OR LENGTH OTHER THAN JLG SPECIFIED PARTS.

1. Install hose clamps and set back on each hose.

2. Reinstall the vapor hose to each fitting.
3. Reset clamps.

4, Start engine and check for leaks.
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Engine Control Module Replacement
REMOVAL
1. Disconnect Negative battery cable.

2. Remove controller from mounting bracket.
3. Push connector lock back to unlock connector.
4. Unplug controller and remove.

INSTALLATION

NOTICE

THE CONTROLLER IS CALIBRATED FOR EACH ENGINE VERIFY YOU HAVE THE
CORRECT CONTROLLER

1. Plug connector into controller.

2. Pushlockinto place.

3. Mount controller into mounting bracket.

4. Reconnect the battery cable.

5. Start engine.

6. Check for any DTC codes and clear.

7. Verify engine is in closed loop and no warning lights are

illuminated.

Heated Exhaust Gas Oxygen Sensor Replacement
REMOVAL
1. Disconnect Negative battery cable.

2. Disconnect the O2 sensor electrical connector.

3. Using an 02 Sensor socket, remove the 02 Sensor and
discard.

INSTALLATION

NOTICE

BEFORE INSTALL THE 02 SENSOR LUBRICATE THREADS WITH ANTI-SEIZE
COMPOUND GM P/N 5613695 OR EQUIVALENT. AVOID GETTING COMPOUND
ON THE SENSOR TIP.

1. Install 02 sensor. Tighten to 30 ft.lb. (41 Nm).
2, Startengine.
3. Check forany DTC codes and clear.

4. \Verify engine is in closed loop and no warning lights are
illuminated.
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3.25 GMENGINE LPG FUEL SYSTEM DIAGNOSIS

Fuel System Description

Pressure Regulator

Section \
- —

Fuel Inlet

Coolant
Passage

L) Primary
K /Test Port
D7 1L,

% Secondary
Test Port

Voice Coil
Section

Figure 3-110. EPR Assembly

To maintain fuel and emission control on the LPG fuel system
the Engine Control Units (ECM) relies on numerous engine
sensor and output data from the Electronic Pressure Regulator
(EPR). The ECM will then determine the target fuel calibration
and command the EPR to reposition the voice coil to the
proper position which, subsequently reposition the secondary
lever in the pressure regulator to maintain proper control. The
EPR and ECM will continue to communicate back and forth
during normal operation.

In the event that the EPR fails to communicate or the Commu-
nications Area Network (CAN) cable fails to transmit data the
regulator will operate in an open loop configuration. As the air
valve vacuum in the mixer venturi is communicated to the sec-
ondary chamber of the regulator the secondary diaphragm
will be drawn in a downwards motion. This downward motion
will cause the secondary lever to open thus allowing more fuel
to enter the mixer.

In the (LPR) the fuel is vaporized and the pressure reduced in
two stages. The first stage reduces the pressure to approxi-
mately 1.0 to 3.0 psi (6.8 to 20.6 kPa). The second stage
reduces the pressure to approximately negative 1.5" of water
column.

The fuel is then drawn from the secondary chamber of the LPR
by the vacuum generated by air flowing through the mixer.
This vacuum signal is also used to generate lift for the mixer air
valve. This vacuum signal is most commonly referred to as air
valve vacuum. In the mixer, the fuel mixes with the air entering
the engine. This air/ fuel mixture is then drawn into the engine
for combustion.
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Diagnostic Aids

This procedure is intended to diagnose a vehicle operating on
LPG. If the vehicle will not continue to run on LPG, refer to
Hard Start for preliminary checks. Before proceeding with this
procedure, verify that the vehicle has a sufficient quantity of
fuel and that liquid fuel is being delivered to the LPR. Also,
ensure that the manual shut off valve on the LPG tank is fully
opened and that the excess flow valve has not been activated.

Tools Required:
« 7/16 Open end wrench (for test port plugs)
« DVOM (GM J 39200, Fluke 88 or equivalent).
+ 12 volttestlight

Diagnostic Scan Tool
- Diagnostic Display tool.

Pressure Gauges
+ IMPCO\ITK-2 Test kit

+ Water Column Gauge / Manometer (GM 7333-6 or equiva-
lent).

« 0-10PSI Gauge

Test Description

The numbers below refer to step numbers on the diagnostic
table.

5. This step determines if the LPR requires replacement

6. This step determines if the problems are in the mechanical
side of the Pressure Regulator or the Electronic Voice Coil

10. This step determines if the Mixer requires replacement
14. This step determines if the Lock Off requires replacement

17.This step determines if the Fuel Filter requires replacement.
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Table 3-14. LPG Fuel System Diagnosis

STEP ACTION VALUE(S) YES NO

1 Were youreferred to this procedure by a DTC diagnostic chart? -- GotoStep3 GotoStep2

2 Perform the On Board Diagnostic (0BD) System Check. -- Gotothe GotoStep3
Areany DTCs presentin the ECM? applicable DTCTable

3 Verify that the LPG fuel tank has aminimum of 1/4 tank of fuel, that the manual valve is open -- GotoStep4 --
and the tank quick connectisfully engaged
Does the vehicle havefuel?

4 1.Connectawater column gauge oramanometerto the secondarytest portofthe low pressure -- GotoStep5 GotoStep8
regulator (LPR).
2.Starttheengine and allow it to reach operating temperature.
Does the engine startand run?

5 With the engineidling, observe the pressure reading for the LPR secondary pressure. -1.0"to GotoStep25 GotoStep6
Does the fuel pressure fluctuate rhythmically OUTSIDE the specified range? -2.0"w.c

6 1.Disconnect the EPR electrical connectors. NOTE: This action will cause a DTCto be set by the -1.0"to GotoFuel Control System GotoStep7
E(M -2.0"w.c Diagnosis
2.Withthe engineidling observe the pressure reading on the secondary test port.
Isthe fuel pressure WITHIN the specified range?

7 1.Inspect the airintake stream between the mixer assembly and the throttle body for leaks. - GotoStep26 GotoStep22
2.Inspect the fuel hose connection between the LPRand mixerassembly for damage or leak-
age.
3.Inspectany vacuum hoses for leaks
Was a problem found and corrected?

8 1. Connect awater column gauge oramanometerto the secondary test port of the low pressure -- GotoStep12 GotoStep9
regulator (LPR).
2. Crank the engine and observe the pressure reading for the LPR secondary pressure.
Does the fuel pressure indicate avacuumis present?

9 1.Remove Airinduction hose to the mixer -- GotoStep 11 GotoStep 10
2.0bserve the airvalve formovement while the engine is cranking. Note: Movement of the air
valve will be minimal at cranking speeds.
Does the airvalve move when the engine s cranked?

10 | 1.Inspecttheairintake stream to the mixerassemblyand the throttle body for vacuum leaks. -- GotoStep 26 GotoStep24
2. Inspect the vacuum hoses from the mixer for proper connection and condition.
Was a problem found and repaired?

11 | Inspect the fuel hose connection between the LPRand the mixer assembly for damage orleak- -- GotoStep26 GotoStep12
age.
Was a problem found and repaired?

12 | 1.Connecta0-10 psigauge to the primary test port of the low pressure regulator (LPR). 1-3PSI GotoStep22 GotoStep 13
2.Crank the engine and observe the pressure reading for the LPR primary pressure.
Is the fuel pressure ABOVE the specified value?

13 | 1.Turn OFF theignition. -- GotoStep 14 GotoStep 16
2.Disconnect the LPL connector.
3.Install atestlight between the pins of the LPL connector.
4.Crank the engine. The testlight should illuminate.
Doesthe testlightilluminate?

14 | Usinga DVOM, check the resistance of the low pressure lock-off (LPL). 12W-16W GotoStep15 GotoStep23
Is the resistance within the specified range?
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Table 3-14. LPG Fuel System Diagnosis

STEP ACTION VALUE(S) YES NO

15 1. Turntheignition OFF. -- GotoStep23 GotoStep17
2.(lose the manual shut-offvalve on the LPG tank.
CAUTION: When disconnecting LPGfuel lines, liquid LPG may be present. Perform this stepina
well ventilated area.
3.Loosen thefuelinlethosefitting at theinlet of the LPL.
Was fuel present when thefitting was loosened?

16 | 1.Turn OFF theignition. -- GotoStep20 GotoStep21
2. Connect the testlight to chassis ground and probe pin A of the LPL connector.
3.Crankthe engine. Thetest light shouldilluminate.
Doesthetest lightilluminate?

17 | 1.Remove the LPGfuelfilter /LPL. -- GotoStep 19 GotoStep 18
2.Remove thefilterfrom the LPL.
3.Emptythe contents of the inlet side of the LPGfuel filter ontoa clean surface.
4. Inspect the contents of the LPG fuelfilter for an excessive amount of foreign material or
water. [fnecessary, locate and repair the source of contamination.
5. Verify the LPGfuelfilteris not restricted or plugged.
Wasa problem found?

18 | Thefuel supplysystemorhoses are plugged or restricted, locate and repair the problem. -- GotoStep26 --
Istheaction complete?

19 | Replacethefuelfilter. Referto Fuel Filter Replacement. -- GotoStep26 --
Isthe action complete?

20 | Repairthe openinthelock-off ground circuit. -- Goto Step 26 --
Istheaction complete?

21 | Repairtheopeninthe lock-off power circuit. -- Goto Step 26 --
Istheaction complete?

22 | Replacethelow pressureregulator (LPR). Refer to Low Pressure Regulator Replacement. -- Goto Step 26 --
Istheaction complete?

23 | Replacethelock-off. Refer to Lock-off Replacement. -- GotoStep26 --
Istheaction complete?

24 | Replacethe mixerassembly. Refer to Fuel Mixer Replacement. -- GotoStep26 --
Isthe action complete?

25 | Thefuelsupply systemis operating normally, if a failure of the control solenoids is suspected. -- System OK --
Referto Fuel Control System Diagnosis.
1.Install the test plugin the LPR secondary chamber.
2.Ifyouweresentto thisroutine by another diagnostic chart, return to the previous diagnostic
procedure.
Istheaction complete?

26 | 1.Disconnectalltestequipment -- System OK --
2.Install the primary and secondary test port plugs.
3.Starttheengine.
4.Using SNOOP or equivalent, leak check the test port plugs.
Istheaction complete?
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Table 3-15. Symptom Diagnosis

Checks Action

Important Preliminary Checks

Before Using This Section Before using this section, you should have performed On Board Diagnostic Check and determined that:
1.The Control Module and MIL (Malfunction Indicator Lamp) are operating correctly.
2.Thereareno Diagnostic Trouble Codes (DTCs) stored, ora DTCexists but without a MIL.

Several of the following symptom procedures call fora careful visual and physical check. The visual and physical checks are veryimportant. The
checks canlead to correcting a problem without further checks that may save valuable time.

LPGFuel System Check 1. Verify the customer complaint.

2. Locate the correct symptom table.

3.Check theitemsindicated under that symptom.

4. Operate the vehicle under the conditions the symptom occurs. Verify HEGO switching between lean and rich.

IMPORTANT! Normal HEGO switching indicates the LPG fuel systemisin closed loop and operating correctly at that time.

Visualand Physical Checks ?Check all ECM system fuses and circuit breakers.
2Check the ECM ground forbeing clean, tightand inits properlocation.
2 Check the vacuum hoses for splits, kinks and proper connections.
2Check thoroughly for any type of leak or restriction.
2 Check forair leaks at all the mounting areas of the intake manifold sealing surfaces.
2 Check for proper installation of the mixer module assembly.
?Check for air leaks at the mixer assembly.
2Check theignition wires for the following conditions:
-(Cracking
-Hardness
-Properrouting
-Carbon tracking
?Check the wiring forthe following items:
- Proper connections, pinches or cuts.
2Thefollowing symptom tables contain groups of possible causes for each symptom. The order of these procedures s notimportant. Ifthe scan
tool readings do notindicate the problems, then proceedin alogical order, easiest to check or most likely to cause first.

Intermittent

DEFINITION: The problem may or may not turn ON the Malfunction Indicator Lamp (MIL) or store a Diagnostic Trouble Code (DTC).

Preliminary Checks ?Refer toImportant Preliminary Checks.
2Donotusethe DTCtables. fafaultis anintermittent, the use of the DTC tables may result in the replacement of good parts.

Faulty Electrical Connections or Wiring 2Faulty electrical connections or wiring can cause most intermittent problems.
2Check the suspected circuit for the following conditions:
- Faulty fuse or circuit breaker
- Connectors poorly mated
- Terminals not fully seated in the connector (backed out)
- Terminals not properly formed or damaged
- Terminal to wires poorly connected
-Terminal tension insufficient.
? Carefully remove all the connector terminalsin the problem circuitin orderto ensure the proper contacttension. If necessary, replace all the
connector terminalsin the problem circuitin order to ensure the proper contact tension.
? Checking for poor terminal to wire connections requires removing the terminal from the connector body.

Operational Test Ifavisual and physical check does not locate the cause of the problem, drive the vehicle with ascan tool. When the problem occurs, anabnormal
voltage or scan reading indicates the problem may bein that circuit.
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Table 3-15. Symptom Diagnosis

Checks

Action

Intermittent Malfunction Indicator Lamp
(MIL)

The following components can cause intermittent MIL and no DTC(s):

2 A defectiverelay, Control Module driven solenoid, or aswitch that can cause electrical system interference. Normally, the problem will occur
when the faulty componentis operating.

2Theimproperinstallation of electrical devices, such as lights, 2-way radios, electricmotors, etc.

2Theignition secondary voltage shorted toaground.

2The Malfunction Indicator Lamp (MIL) circuit or the Diagnostic Test Terminal intermittently shorted to ground.

2The Control Module grounds.

Loss of DTCMemory

To check for the loss of the DTCMemory:
1. Disconnect the TMAP sensor.
2.|dle the engine until the Malfunction Indicator Lampilluminates.

The ECM should store a TMAP DTC. The TMAP DTCshould remain in the memory when theignition is turned OFF. Ifthe TMAP DTC does not store
and remain, the ECMis faulty

Additional Checks

No Start

DEFINITION: The engine cranks OK, but does

notstart.

Preliminary Checks

RefertoImportant Preliminary Checks.

Control Module Checks

Ifascantoolisavailable:

2Check for proper communication with both the ECM

2Check the fuse in the ECM battery power circuit. Refer to Engine Controls Schematics.

2 Check battery power, ignition power and ground circuits to the ECM. Refer to Engine Control Schematics. Verify voltage and/or continuity for
each ircuit.

Sensor Checks

2 Checkthe TMAP sensor.
?Check the Magnetic pickup sensor (RPM).

Fuel System Checks

Important: A closed LPG manual fuel shut offvalve will create ano start condition.
2Check forairintake system leakage between the mixer and the throttle body.
2Verify proper operation of the low pressure lock-off solenoids.

?Check the fuel system pressures. Refer to the LPG Fuel System Diagnosis.

2Check for proper mixerair valve operation.

Ignition System Checks

Note: LPGbeing a gaseous fuel requires higher secondary ignition system voltages for the equivalent gasoline operating conditions.
?Check for the properignition voltage output with ) 26792 or the equivalent.
?Verify that the spark plugs are correct for use with LPG (R42LTS)
2 Check the spark plugs for the following conditions:

-Wet plugs

-Cracks

-Wear

-Improper gap

-Burned electrodes

-Heavy deposits
2Check for bare or shorted ignition wires.
2Check forlooseignition coil connections at the coil.

Engine Mechanical Checks

Important: The LPGFuel system works ona fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than
the gasoline fuel supply system.

2Check for the following:

- Vacuum leaks

- Impropervalvetiming

- Lowcompression

- Bentpushrods

- Wornrockerarms

- Broken orweakvalve springs

- Worn camshaftlobes.
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Table 3-15. Symptom Diagnosis

Checks

Action

Exhaust System Checks

2Check the exhaust system for a possible restriction:
- Inspect the exhaust system for damaged or collapsed pipes
- Inspect the muffler for signs of heat distress or for possible internal failure.
2 Check for possible plugged catalytic converter. Refer to Restricted Exhaust System Diagnosis

Hard Start

DEFINITION: The engine cranks OK, but does not start fora long time. The engine does eventually run, or may start butimmediately dies.

Preliminary Checks

?Refertolmportant Preliminary Checks.
? Make sure the vehicle's operatoris using the correct starting procedure.

Sensor Checks

*Check the Engine Coolant Temperature sensor with the scan tool. Compare the engine coolant temperature with the ambient air temperature
onacoldengine. IF the coolant temperature reading is more than 5 degrees greater or less than the ambient air temperature on a cold engine,
checkforhigh resistancein the coolant sensor circuit. Referto DTC111

? Check the Crankshaft Position (CKP) sensor.

*Checkthe Throttle position (TPS) sensor.

Fuel System Checks

Important: A closed LPGmanual fuel shut off valve will create an extended crank OR no start condition.
2Verify the excess flow valvein the LPGmanual shut-offvalve s not tripped.

2Check mixer module assemblyfor properinstallation and leakage.

2Verify proper operation of the low pressure lock-off solenoids.

?Verify proper operation of the EPR

2 Check for airintake system leakage between the mixer and the throttle body.

?Check the fuel system pressures. Refertothe Fuel System Diagnosis.

Ignition System Checks

Note: LPGbeing a gaseous fuel requires higher secondary ignition system voltages for the equivalent gasoline operating conditions.
2Check for the properignition voltage output with ) 26792 orthe equivalent.
2Verify that the spark plugs are correct for use with LPG (R42LTS)
2Check the spark plugs for the following conditions:
-Wet plugs
-Cracks
-Wear
-Improper gap
-Burned electrodes
-Heavy deposits
2Check for bare or shortedignition wires.
2Check for moisturein the distributor capif applicable.
?Check forlooseignition coil connections.
Important:
1.Ifthe engine starts but thenimmediately stalls, Check the Crankshaft Position (CKP).
2.Checkforimproper gap, debris or faulty connections.

Engine Mechanical Checks

Important: The LPG Fuel system works on a fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than the
gasolinefuel supply system.
2Check for the following:
- Vacuumleaks
- Impropervalve timing
- Low compression
- Bentpushrods
- Wornrockerarms
- Broken orweakvalve springs
- Worn camshaftlobes.
2Check the intake and exhaust manifolds for casting flash.

Exhaust System Checks

2 Check the exhaust system for a possible restriction:

-Inspect the exhaust system for damaged or collapsed pipes

- Inspect the muffler for signs of heat distress orfor possible internal failure.
2Checkfor possible plugged catalytic converter. Refer to Restricted Fxhaust System Diagnosis or Exhaust System in the GM Base Engine Service
Manual
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Table 3-15. Symptom Diagnosis

Checks

Action

Additional Checks

Cuts Out, Misses

DEFINITION: Asurging orjerking that follows engine speed, usually more pronounced as the engine load increases which s not normally felt above 1500 RPM. The exhaust has a steady spit-
tingsound atidle, low speed, or hard acceleration for the fuel starvation that can cause the engine to cut-out.

Preliminary Checks

?Refer to Important Preliminary Checks.

Ignition System Checks

2Startthe engine.

2Wet down the secondary ignition system with water from a spray bottle, and look/listen for arcing or misfiring as you apply water.
2Check for properignition output voltage with spark tester ) 26792.

?Checkfora cylinder misfire.

2Verify that the spark plugs are correct for use with LPG (R42LTS)
?Remove the spark plugsin these cylinders and check for the following conditions:
?Insulation cracks

Wear

2Improper gap

?Burnedelectrodes

2Heavy deposits
2Visually/Physicallyinspect the secondaryignition for the following:

?|gnition wires for arcing, cross-firing and properrouting

?|gnition coils for cracks or carbon tracking

Engine Mechanical Checks

2Performa cylinder compression check.

2Check the engine for the following:

- Impropervalve timing

- Bentpushrods

- Wornrockerarms

- Worncamshaftlobes.

- Brokenorweakvalvesprings.

2Check the intake and exhaust manifold passages for casting flash.

Fuel System Checks

2 Check the fuel system - plugged fuel filter, low fuel pressure, etc. Referto LPG Fuel System Diagnosis.
? Check the condition of the wiring to the low pressure lock-off solenoid.

Additional Check

Check for Electromagnetic Interference (EMI).

2EMI on the reference circuit can cause a missing condition.

? Monitoring the engine RPM with a scan tool can detectan EMI.

2Asudden increase in the RPM with little changein the actual engine RPM, indicates EMI is present.
?|fthe problem exists, check the routing of the secondary wires and the ground circuit.

Hesitation, Sag, Stumble

severe enough.

DEFINITION: The vehicle hasamomentary lack of response when depressing the accelerator. The condition can occur at any vehicle speed. The condition may cause the engine tostall ifit's

Preliminary Checks

RefertoImportant Preliminary Checks.

Fuel System Checks

2Check the fuel pressure. Referto LPG Fuel System Diagnosis.

2Check forlow fuel pressure duringamoderate or full throttle acceleration. If the fuel pressure drops below specification, there s possiblya
faultylow pressureregulator orarestrictionin the fuel system.

2 Check the Manifold Absolute Pressure (MAP) sensor response and accuracy.

?Check LPL electrical connection

?Check the mixer air valve for sticking or binding.

? Check the mixer module assembly for properinstallation and leakage.

?Check the EPR electrical connections.
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Table 3-15. Symptom Diagnosis

Checks

Action

Ignition System Checks

Note: LPGbeing a gaseous fuel requires higher secondaryignition system voltages for the equivalent gasoline operating conditions. If a prob-
lemis reported on LPGand not gasoline, do not discount the possibility of a LPG onlyignition system failure and test the system accordingly.
?Check forthe properignition voltage output with J 26792 or the equivalent.

2Verify that the spark plugs are correct for use with LPG (R42LTS)

? Check for faulty spark plug wires

2Check for fouled spark plugs.

Additional Check

2 Check for manifold vacuum orairinduction system leaks
?Check the generator output voltage.

Backfire

DEFINITION: The fuel ignites in the intake manifold, orin the exhaust system, making aloud popping noise.

Preliminary Check

?Referto Important Preliminary Checks.

Ignition System Checks

Important!LPG, beingagaseousfuel, requires higher secondaryignition system voltagesfor the equivalent gasoline operat-
ing conditions. Theignition system must be maintained in peak condition to prevent backfire.
? Check for the properignition coil output voltage using the spark tester J26792 or the equivalent.
2Check the spark plug wires by connecting an ohmmeter to the ends of each wire in question. If the meter reads over 30,000 ohms, replace the
wires.
2Check the connection at eachignition coil.
?Check for deteriorated spark plug wire insulation.
?Check the spark plugs. The correct spark plugs for LPG are (R42LTS)
?Remove the plugs and inspect them for the following conditions:
-Wet plugs
-Cracks
-Wear
-Improper gap
-Burned electrodes
-Heavy deposits

Engine Mechanical Check

Important! TheLPG Fuel system workson afumigation principle of fuel introduction and is more sensitive to intake manifold leakage thana
gasoline fuel supply system.

? Check the engine for the following:

- Impropervalve timing

- Engine compression

- Manifold vacuumleaks

- Intake manifold gaskets

- Stickingorleaking valves

- - Exhaustsystem leakage

?Check the intake and exhaust system for casting flash or other restrictions.

Fuel System Checks

2Perform a fuel system diagnosis. Refer to LPG Fuel System Diagnosis.

Lack of Power, Sluggishness, or Sponginess

DEFINITION: Theengine delivers lessthan expected power. There s little or noincrease in speed when partially applying the accelerator pedal.

Preliminary Checks

?Refertolmportant Preliminary Checks.

?Refer to the LPG Fuel system OBD System Check

2Compare the customer's vehicle with a similar unit. Make sure the customer has an actual problem. Do not compare the power output of the
vehicle operating on LPGto a vehicle operating on gasoline as the fuels do have different drive feel characteristics

2Remove theairfilterand check for dirt or restriction.

2Check the vehicle transmission Refer to the OEM transmission diagnostics.
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Table 3-15. Symptom Diagnosis

Checks

Action

Fuel System Checks

2Check for arestricted fuel filter, contaminated fuel, orimproperfuel pressure. Refer to LPG Fuel System Diagnosis.
2Check for the properignition output voltage with the spark tester ) 26792 or the equivalent.

2 Check for proper installation of the mixer module assembly.

?Checkallairinletductsfor condition and properinstallation.

2Check forfuel leaks between the LPRand the mixer.

2Verify that the LPG tank manual shut-offvalveis fully open.

2Verify thatliquid fuel (notvapor) is being delivered tothe LPR.

Sensor Checks ?Check the Heated Exhaust Gas Oxygen Sensor (HEGO) for contamination and performance. Check for proper operation of the MAP sensor.
2Check for proper operation of the TPS sensor.
Exhaust System Checks 2Check the exhaust system for a possible restriction:

- Inspect the exhaust system for damaged or collapsed pipes
- Inspect the muffler for signs of heat distress orfor possible internal failure.
- Checkfor possible plugged catalytic converter.

Engine Mechanical Check

Check the engine for the following:

2Engine compression

2Valve timing

2Improper or worn camshaft. Referto Engine Mechanical in the Service Manual.

Additional Check

2Check the ECM grounds for being clean, tight, and in their proper locations.

2Check the generator output voltage.

?|fall procedures have been completed and no malfunction has been found, review and inspect the following items:
2Visuallyand physically, inspect all electrical connections within the suspected circuitand/or systems.
?Check the scantool data.

Poor Fuel Economy

DEFINITION: Fuel economy, as measured by refueling records, is noticeably lower than expected. Also, the economy is noticeably lower than it was on this vehicle at one time, as previously
shown by an by refueling records.

Preliminary Checks

?Refertolmportant Preliminary Checks.
2Check theair cleaner element (filter) for dirt or being plugged.
2Visually (Physically) check the vacuum hoses for splits, kinks, and proper connections.
2Check the operators driving habits for the following items:
- Isthere excessiveidling or stop and go driving?
- Arethetiresatthe correctair pressure?
- Areexcessively heavy loadsbeing carried?
- Istheiroften rapid acceleration?
2Suggest tothe owner tofill the fuel tank and to recheck the fuel economy.
2Suggest thata different operator use the equipment and record the results.

Fuel System Checks

2Check the LPRfuel pressure. Referto LPG Fuel System Diagnosis.
2Check the fuel system forleakage.

Sensor Checks

2Check the Temperature Manifold Absolute Pressure (TMAP) sensor.

Ignition System Checks

2Verify that the spark plugs are correct for use with LPG (R42LTS)
2 Check the spark plugs. Remove the plugs and inspect them for the following conditions:
-Wetplugs
-Cracks
-Wear
-Improper gap
-Burned electrodes
-Heavy deposits
?Check theignition wires for the following items:
-(racking
-Hardness
-Proper connections

Cooling System Checks

? Check the engine thermostat for always being open orfor the wrong heatrange
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Table 3-15. Symptom Diagnosis

Checks

Action

Additional Check

2Check the transmission shift pattern. Referto the OEM Transmission Controls section the Service Manual.
2Check for dragging brakes.

Rough, Unstable, or IncorrectIdle, Stalling

engine.

DEFINITION: The engine runs unevenly atidle. If severe enough, the engine or vehicle may shake. The engineidle speed may vary in RPM. Either condition may be severe enough tostall the

Preliminary Check

Refer toImportant Preliminary Checks.

Sensor Checks

*Check forsilicon contamination from fuel orimproperly used sealant. The sensor will have a white powdery coating. The sensor will resultina
high but false signal voltage (rich exhaustindication). The ECM will reduce the amount of fuel delivered to the engine causing a severe drive-
ability problem.

“Check the Heated Exhaust Gas Oxygen Sensor (HEGO) performance:

*Check the Temperature Manifold Absolute Pressure (TMAP) sensor response and accuracy.

Fuel System Checks

ZCheck for rich or lean symptom that causes the condition. Drive the vehicle at the speed of the complaint. Monitoring the oxygen sensors will
helpidentify the problem.

*Check forasticking mixer airvalve.

Verify proper operation of the EPR.

*Performacylinder compressiontest. Referto Engine Mechanical in the Service Manual.

*Checkthe LPR fuel pressure. Refer to the LPG Fuel System Diagnosis.

*Check mixer module assembly for properinstallation and connection.

Ignition System Checks

“Check for the properignition output voltage using the spark tester J26792 or the equivalent.
2Verify that the spark plugs are correct for use with LPG (R42LTS)
2Check the spark plugs. Remove the plugs and inspect them for the following conditions:
-Wetplugs
-Cracks
-Wear
-Improper gap
-Burned electrodes
- Blistered insulators
-Heavy deposits
*Check the spark plug wires by connecting an ohmmeter to the ends of each wire in question. Ifthe meter reads over 30,000 ohms, replace the
wires.

Additional Checks

Important: The LPGFuel system works ona fumigation principle of fuel introduction and is more sensitive to intake manifold leakage than
the gasoline fuel supply system.

ZCheck forvacuumeaks. Vacuum leaks can cause a higher than normal idle and low throttle angle control command.

“Check the ECM grounds for being clean, tight, and in their proper locations.

“Check the battery cables and ground straps. They should be clean and secure. Erratic voltage may cause all sensor readings to be skewed
resultingin pooridle quality.

Engine Mechanical Check

2Check the engine forthe following:
- Brokenmotormounts

- Impropervalvetiming

- Low compression

- Bentpushrods

- Wornrockerarms

- Broken orweak valve springs
- Worn camshaftlobes

Surges/Chuggles

DEFINITION: The engine has a power variation under a steady throttle or cruise. The vehicle feels as if it speeds up and slows down with no change in the accelerator pedal.

Preliminary Checks

Referto Important Preliminary Checks.

Sensor Checks

?Check Heated Exhaust Gas Oxygen Sensor (HEGO) performance.
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Table 3-15. Symptom Diagnosis

Checks

Action

Fuel System Checks

2Checkfor Rich or Lean symptom that causes the condition. Drive the vehicle at the speed of the complaint. Monitoring the oxygen sensors will
helpidentify the problem.

2 Check the fuel pressure while the condition exists. Refer to LPG Fuel System Diagnosis.

2Verify proper fuel control solenoid operation.

?Verify that the LPG manual shut-offvalveis fully open.

?Check the in-line fuel filter for restrictions.

Ignition System Checks

2 Check for the proper ignition output voltage using the spark tester J26792 or the equivalent.
2Verify that the spark plugs are correct for use with LPG (R42LTS)
2Check the spark plugs. Remove the plugs and inspect them for the following conditions:
-Wet plugs
-Cracks
-Wear
-Improper gap
-Burned electrodes
-Heavy deposits
- Check the Crankshaft Position (CKP) sensor.

Additional Check

? Check the ECM grounds for being clean, tight, and in their proper locations.
2Check the generator output voltage.

?Check the vacuum hoses for kinks orleaks.

2Check Transmission

3121628
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3-200

Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
0 3 1561 AUXanalog Pull-Down 2 highvoltage
0 3 1561 AUXanalog Pull-Down 3 highvoltage
0 4 1561 AUXanalog Pull-Down 2 low voltage
0 4 1561 AUXanalog Pull-Down 3 low voltage
0 31 1621 RS-485 Rxinactive
0 31 1622 RS-485Rxnoise
0 31 1623 RS-485 Rx bad packet format
0 31 1624 RS-485 remote shutdown request
0 31 Undefined DTC | Index 10297
0 31 Undefined DTC | Index 10298
0 31 Undefined DTC | Index 10299
29 0 2116 FPP2higherthanIVS
29 1 2140 FPP2lowerthanIVS
29 3 2128 FPP2voltage high
29 4 2127 FPP2voltage low
51 0 221 TPS1-2 higherthan expected
51 1 121 TPS1-2lowerthan expected
51 3 123 TPS1voltage high
51 4 122 TPS1voltagelow
51 7 2112 Unable toreach higher TPS
51 7 2M Unable toreachlower TPS
51 31 2135 TPS1/2 simultaneous voltages out-of-ran
84 1 502 Roadspeed inputloss of signal
91 0 2115 FPP1higherthanIVS
91 1 2139 FPP1lowerthanIVS
91 2 1630 J1939 ETCmessage receipt loss
91 3 2122 FPP1voltage high
91 4 2123 FPP1voltage low
91 9 1651 J1939 ETCmessage receiptloss whilein
91 16 2126 FPP1-2 higherthan expected
91 18 2121 FPP1-2lowerthan expected
91 31 n21 FPP1/2 simultaneous voltages out-of-ran
9% 0 88 Fuel pressure higher than expected
9% 1 87 Fuel pressure lower than expected
94 3 92 FPhighvoltage
9% 4 91 FPlowvoltage
100 0 521 Oil pressure sender high pressure
100 1 524 Oil pressurelow
100 1 524 Oil pressure sender low pressure
100 3 523 Oil pressure sender high voltage
100 4 522 Oil pressure sender low voltage
100 18 520 Oil pressure sender low pressure stage 1
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Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
105 0 127 IAT higher than expected stage 2
105 3 13 IATvoltage high
105 4 12 IAT voltagelow
105 15 m IAT higher than expected stage 1
106 4 107 MAP voltage low
106 16 108 MAP pressure high
108 0 2229 BP pressure high
108 1 129 BP pressurelow
110 0 1522 CHThigherthan expected stage 2
110 0 217 ECThigherthan expected stage 2
110 3 18 ECT voltage high
110 4 1n7 ECTvoltage low
110 15 116 ECThigherthan expected stage 1
110 16 1521 CHThigherthan expected stage 1
168 15 563 Vbatvoltage high
168 17 562 Vbatvoltagelow
173 0 2428 VEGT temperature high
174 3 183 FThighvoltage
174 4 182 FTlowvoltage
441 0 1417 EMWT1higher than expected stage 2
a4 3 1411 EMWT1voltage high
441 4 1413 EMWT1voltage low
441 15 1415 EMWT1 higher than expected stage 1
442 0 1418 EMWT2 higherthan expected stage 2
442 3 1412 EMWT2 voltage high
442 4 1414 EMWT2voltagelow
442 15 1416 EMWT2higher than expected stage 1
443 0 1425 ERWTT higherthan expected stage 2
443 3 1419 ERWT1voltage high
443 4 1421 ERWTT voltage low
443 15 1423 ERWTT higherthan expected stage 1
444 0 1426 ERWT2higher than expected stage 2
444 3 1420 ERWT2 voltage high
444 4 1422 ERWT2 voltage low
444 15 1424 ERWT2higher than expected stage 1
515 0 1m2 RPMabove sparkrev limit level
515 15 219 RPMhigherthan maxallowed govern speed
515 16 1 RPM above fuel revlimit leve
558 5 2130 IVSstuckat-idle, FPP1/2 match
558 6 2131 IVSstuckoff-idle, FPP1/2 match
628 13 601 Microprocessor failure - FLASH
629 31 606 Microprocessor failure - COP
629 31 1612 Microprocessor failure-RTI 1
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Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
629 31 1613 Microprocessor failure - RTI2
629 31 1614 Microprocessor failure - RTI3
629 31 1615 Microprocessorfailure - A/D
629 31 1616 Microprocessor failure - Interrupt
630 12 604 Microprocessor failure - RAM
636 2 336 CRANKinputsignal noise
636 4 337 Cranksignal loss
636 8 16 Crankand/or cam could not synchronize du
639 9 1629 J1939TSC1 message receipt loss
639 12 1626 CAN-J1939Tx fault
639 12 1627 CAN-J1939Rx fault
639 13 1628 J1939 CAN address/ engine-number co
645 3 2619 Tachoutput short to power
645 4 2618 Tachoutput ground short
651 5 261 Injector 1open or shorttoground
651 6 262 Injector 1 coil shorted
652 5 264 Injector 2 open or short toground
652 6 265 Injector 2 coil shorted
653 5 267 Injector3 open or short to ground
653 6 268 Injector 3 coil shorted
654 5 270 Injector 4 open orshort to ground
654 6 271 Injector 4 coil shorted
655 5 273 Injector 5 open or short toground
655 6 274 Injector5 coil shorted
656 5 276 Injector 6 open or short to ground
656 6 277 Injector 6 coil shorted
657 5 279 Injector7 open or short to ground
657 6 280 Injector 7 coil shorted
658 5 282 Injector 8 open or short toground
658 6 283 Injector 8 coil shorted
659 5 285 Injector9 open or short to ground
659 6 286 Injector9 coil shorted
660 5 288 Injector 10 open or short to ground
660 6 289 Injector 10 coil shorted
697 5 1631 PWM1-Gauge1open/groundshort
697 6 1632 PWM1-Gauge1 shortto power
698 5 1633 PWM2-Gauge2 open/ground short
698 6 1634 PWM2-Gauge2 shortto power
699 5 1635 PWM3-Gauge3 open/ ground short
699 6 1636 PWM3-Gauge3 short to power
700 5 1637 PWM4open/ground short
700 6 1638 PWM4 short to power
713 3 1547 AUXanalog Pull-Up/Down 4 highvoltage
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Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
713 4 1548 AUXanalog Pull-Up/Down 4 low voltage
723 2 341 CAMinputsignal noise
723 4 34 Loss of CAMinput signal
724 10 134 EGO1open/lazy
731 2 326 Knock1 excessive or erraticsigna
731 4 327 Knock1sensoropen ornot present
920 3 1643 Buzzer control short to power
920 4 1641 Buzzer control ground short
920 5 1642 Buzzeropen
925 3 1662 PWMé6 short to power
925 5 1661 PWM6 open/ground short
926 2 1664 PWM?7 short to power
926 5 1663 PWM7 open/groundshort
1079 3 643 Sensorsupplyvoltage Thigh
1079 4 642 Sensorsupplyvoltage 1low
1079 31 1611 Sensor supply voltage 1and 2 out-of-range
1080 3 653 Sensorsupply voltage 2 high
1080 4 652 Sensorsupply voltage 2 low
127 3 238 TIP highvoltage
127 4 237 TIPlow voltage
192 3 131 WGP voltage high
1192 4 132 WGP voltage low
1213 3 1645 MIL control short to power
1213 4 1644 MIL control ground short
1213 5 650 MILopen
1239 7 359 Fuelrun-outlongerthan expected
1268 5 2300 Spark coil 1 primary open or short to ground
1268 6 2301 Spark coil 1 primary shorted
1269 5 2303 Spark coil 2 primary open or short to ground
1269 6 2304 Spark coil 2 primary shorted
1270 5 2306 Spark coil 3 primary open or short to ground
1270 6 2307 Spark coil 3 primary shorted
1271 5 2309 Spark coil 4 primary open or short to ground
1271 6 2310 Spark coil 4 primary shorted
1272 5 2312 Spark coil 5 primary open or short to ground
1272 6 2313 Spark coil 5 primary shorted
1273 5 2315 Spark coil 6 primary open or short to ground
1273 6 2316 Spark coil 6 primary shorted
1274 5 2318 Spark coil 7 primary open or short to ground
1274 6 2319 Spark coil 7 primary shorted
1275 5 2321 Spark coil 8 primary open or short to ground
1275 6 2322 Spark coil 8 primary shorted
1276 5 2324 Spark coil 9 primary open or short to ground
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Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
1276 6 2325 Spark coil 9 primary shorted
1277 5 2327 Spark coil 10 primary open or short to ground
1277 6 2328 Spark coil 10 primary shorted
1321 3 617 Startrelay coil shortto power
1321 4 616 Startrelay ground short
1321 5 615 Startrelay coil open
1323 n 131 Cylinder 1 misfire detected
1323 31 301 (ylinder 1emissions/catalyst damaging misfire
1324 n 1312 (ylinder 2 misfire detected
1324 31 302 (ylinder 2 emissions/catalyst damaging misfire
1325 n 1313 (ylinder 3 misfire detected
1325 31 303 (ylinder 3 emissions/catalyst damaging misfire
1326 n 1314 Cylinder4 misfire detected
1326 31 304 (ylinder4emissions/catalyst damaging misfire
1327 n 1315 (ylinder 5 misfire detected
1327 31 305 Cylinder 5 emissions/catalyst damaging misfire
1328 n 1316 (ylinder 6 misfire detected
1328 31 306 (ylinder6 emissions/catalyst damaging misfire
1329 n 1317 (ylinder7 misfire detected
1329 31 307 (ylinder7 emissions/catalyst damaging misfire
1330 n 1318 (ylinder 8 misfire detected
1330 31 308 (ylinder 8 emissions/catalyst damaging misfire
1347 5 628 Fuel-pump high-side open or short to group
1347 6 629 Fuel-pump high-side short to power
1348 3 629 Fuel pumprelay coil short to power
1348 4 628 Fuel pumprelay control ground short
1348 5 627 Fuel pumprelay coil open
1384 31 1625 J1939shutdown request
1485 3 687 Powerrelay coil shortto power
1485 4 686 Power relay ground short
1485 5 685 Powerrelay coil open
1692 0 234 Boost control overboost failure
1692 1 299 Boost control underboost failure
1692 2 236 TIPactive
2646 3 1666 PWM8short to power
2646 5 1665 PWM8open/ground short
2647 3 1670 PWM9short to power
2647 5 1669 PWM9open/ground short
3056 3 8906 UEGOreturnvoltage shorted high
3056 4 8907 UEGO return voltage shorted low
3217 3 8910 UEGOsense cell voltage high
3217 4 8911 UEGOsense cell voltage low
3218 3 8908 UEGO pump voltage shorted high
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Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
3218 4 8909 UEGO pump voltage shorted low
3 3 8904 UEGO cal resistor voltage high
3 4 8905 UEGO cal resistor voltage low
3221 31 8901 UEGO microprocessorinternal fault
3222 0 8916 UEGOsense cellimpedance high
3222 3 8902 UEGO heater supply high voltage
3222 4 8903 UEGO heatersupply low voltage
3222 10 8914 UEGO sense cell slow to warm up
3225 0 8917 UEGO pump cellimpedance high
3225 1 8918 UEGO pump cellimpedance low
3225 3 8912 UEGO pump voltage at high drive limit
3225 4 8913 UEGO pump voltage at low drive limit
3225 10 8915 UEGO pump cell slow to warm up

520200 0 17 Adaptive-learn gasoline bankT1 high
520200 1 172 Adaptive-learn gasoline bank1low
520201 0 174 Adaptive-learn gasoline bank2 high
520201 1 175 Adaptive-learn gasoline bank2 low
520202 0 1161 Adaptive-learn LPG high

520202 1 1162 Adaptive-learn LPGlow

520203 0 1163 Adaptive-learnNGhigh

520203 1 1164 Adaptive-leam NG low

520204 0 1155 Closed-loop gasoline bank1 high
520204 1 1156 Closed-loop gasoline bank1low
520205 0 1157 (losed-loop gasoline bank2 high
520205 1 1158 Closed-loop gasoline bank2 low
520206 0 151 Closed-loop LPG high

520206 1 1152 (losed-loop LPGlow

520207 0 1153 (losed-loop NG high

520207 1 154 (losed-loop NG low

520208 10 154 EGO2open/lazy

520209 10 140 EGO3 open/lazy

520210 10 160 EGO4open/lazy

520211 10 420 (atalystinactive on gasoline (Bank 1)
520212 10 430 (atalystinactive on gasoline (Bank 2)
520213 10 1165 (atalystinactiveonLPG

520214 10 1166 (atalystinactiveonNG

520215 3 1515 AUXanalog Pull-Down Thighvoltage
520215 4 1516 AUXanalog Pull-Down 1low voltage
520216 3 1511 AUXanalogPull-Up 1highvoltage
520216 4 1512 AUXanalog Pull-Up 1low voltage
520217 3 1513 AUXanalogPull-Up 2 highvoltage
520217 4 1514 AUXanalog Pull-Up 2low voltage
520218 3 1517 AUXanalog Pull-Up 3 highvoltage
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Table 3-16. GM Engine Diagnostics Codes

SPN Code FMI Code DTC Description
520218 4 1518 AUXanalog Pull-Up 3 low voltage
520219 3 1541 AUXanalog Pull-Up/Down Thighvoltage
520219 4 1542 AUXanalog Pull-Up/Down 1low voltage
520220 3 1543 AUXanalogPull-Up/Down 2 highvoltage
520220 4 1544 AUXanalog Pull-Up/Down 2low voltage
520221 3 1545 AUXanalog Pull-Up/Down 3 high voltage
520221 4 1546 AUXanalog Pull-Up/Down 3 low voltage
520222 3 1551 AUX digital 1 highvoltage
520222 4 1552 AUXdigital 1lowvoltage
520223 3 1553 AUX digital 2 high voltage
520223 4 1554 AUX digital 2 low voltage
520224 3 1555 AUX digital 3 highvoltage
520224 3 1555 Water Intrusion Detection
520224 4 1556 AUX digital 3 low voltage
520226 3 916 Shiftactuatorfeedback out-of-range
520226 7 919 Shiftunable toreach desired gear
520226 31 920 Shiftactuator or drive circuit failed
520230 5 1639 PWM5.open/ground short
520230 6 1640 PWM5short to power
520240 3 188 Gaseous fuel temperature sender high voltage
520240 4 187 Gaseous fuel temperature sender low volt
520241 2 331 Knock2 excessive orerraticsignal
520241 4 332 Knock2 sensoropen or not present
520250 31 2120 FPP1invalidvoltage and FPP2 disagree
520250 31 2125 FPP2invalid voltage and FPP1 disagree
520250 31 122 FPP1/2donot match each otherorIVS
520251 3 223 TPS2voltage high
520251 4 222 TPS2voltagelow
520252 5 509 IACcoil open/short
520252 6 508 IACgroundshort
520260 0 nn Megalector delivery pressure higherthan
520260 1 172 Megalector delivery pressure lower than
520260 3 174 Megalectorvoltage supply high
520260 4 175 Megalectorvoltage supply low
520260 12 1176 Megalectorinternal actuatorfault detection
520260 12 n77 Megalectorinternal circuitry fault detection
520260 12 1178 Megalectorinternal comm fault detection
520260 31 173 Megalector comm lost
520270 31 1531 Gov1/2/3interlock failure
520401 0 1182 Fuelimpurity level high
520800 7 n Intake cam/ distributor position error
520801 7 24 Exhaust cam position error
520803 31 1183 Megalectorautozero/lockofffailure
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3.26 FORD ENGINE

HOSE CTL(/)AMP TORQUE RETURN PORT

BE 1-1.4 Nm
[9-13IN-LBS]

FUEL REGUALTOR
SUPPLIED WITH ENGINE
QTY: 3 QUICK CONNECT
BARBS SUPPLIED

WITH REGULATOR

ROUTE TO LP REGULATOR
VALVE ON ENGINE

ROUTE SUPPLY FUEL
LINE FROM FUEL
REGULATOR OVER TO
ENGINE THRU TT CUTOUT

ROUTE RETURN FUEL
LINE ALONG TT SIDE
SHEET AND BEHIND

FUEL AND HYDRAULIC
TANK AS SHOWN

SECURE
ENGINE HARNESS
TO STANDOFF

DUAL FUEL SWITCH
LOCATION

5 |

r.‘,: O @@
illllmﬂhlmw o S S
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G

CONSOLE BOX ASSY

MAE19390D

Figure 3-111. Ford Engine Installation - Sheet 1 of 4
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SOME COMPONENTS ARE BLANKED FOR CLARITY

MAE19400D

Figure 3-112. Ford Engine Installation - Sheet 2 of 4
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ROUTE LP HOSE THRU
TT CUTOUT

AND ALONG OTHER
FUEL LINE

L

SECURE FUEL LINE AWAY
FROM COOLANT HOSE
USING SEQ #70

FOR TAIL PIPE

QR

NN

J—

SEE DETAIL B

TO ATTACH LANYARD
TO TURNTABLE

W

S

DETAIL B

MAE19410D
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FUEL SHUTOFF 13
VALVE IN BOTTOM FUEL FILTER
OF FUEL TANK SUPPLIED WITH l\:/\l/JI'IIE'II:| Fél’{l’\érN%UPPLlED
ENGINE
HOSE CLAMP TORQUE QTY: 1 QUICK CONNECT BARB
TO BE 1-1.4 Nm SUPPLIED W/PUMPS
[9-13 IN-LBS]

CONNECT TO THE POSTIVE TERMINAL CONNECT TO THE NEGATIVE TERMINAL
AND TORQUE NUT TO BE AND TORQUE NUT TO BE
1.2 £0.4Nm[10.6 £ 10 IN-LBS] 1.6+ 0.4Nm [14 £ 10 IN-LBS]

MAE19420D

3-210

1. HighPressure Fuel Hose 5. J-Bolt 9. (lamp 13. P-Clamp

2. BatteryCableKit 6. Battery 10. LPGasHose 14. High Pressure Fuel Hose
3. Solenoid Assembly Relay 7. BatteryBracket 11. HighPressureFuelHose ~ 15. FuelPumpfFilterBracket
4. BatteryHoldDownBracket ~ 8. BatteryCableKit 12. EngineTray Mount 16. High Pressure Fuel Hose

Figure 3-114. Ford Engine Installation - Sheet 4 of 4
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Table 3-17. Fault Code Cross Reference List (Ford Engine)

o e
n Intake cam/ distributor position n
24 Exhaust cam position 24
m CLhighLPG 1151
12 EGOopen/lazy pre-cat 1 134
13 EGO open/lazy pre-cat2/post-cat 1 154
14 EGOopen/lazy post-cat 1 140
15 EGO open/lazy post-cat 2 160
121 CLhighgasoline bank1 1155
122 (Llow gasoline bank1 1156
124 CLlowLPG 1152
125 CLhighNG 1153
126 CLlowNG 1154
131 CLhigh gasoline bank2 1157
132 (Llow gasoline bank2 1158
133 Gasoline catmonitor 420
134 LPG cat monitor 1165
135 NG cat monitor 1166
136 Gasoline catmonitor 430
141 ALhighgasoline bank1 17
142 AL low gasoline bank1 172
143 ALhighLPG 1161
144 ALlowLPG 1162
145 ALhighNG 1163
146 ALlowNG 1164
147 ALhighgasoline bank2 174
148 ALlow gasoline bank2 175
161 Battery Voltage High 563
162 Battery Voltage Low 562
163 AUXanalogPD1high 1515
164 AUXanalogPD1low 1516
165 AUXanalogPU3 high 1517
166 AUXanalog PU3 low 1518
167 AUXanalogPUD1high 1541
168 AUXanalogPUD1low 1542
7 AUXanalog PUD2 high 1543
172 AUXanalog PUD2 low 1544
173 AUXanalog PUD3 high 1545
174 AUXanalogPUD3low 1546
181 AUXDIGT high 1551
182 AUXDIGTlow 1552
183 AUXDIG2 high 1553
184 AUXDIG2 low 1554
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Table 3-17. Fault Code Cross Reference List (Ford Engine)

" e
185 AUXDIG3 high 1555
186 AUXDIG3 low 1556
m IAT highvoltage 13
212 IAT low voltage 12
213 IAT higherthan expected 1 m
214 IAT higher than expected 2 127
215 Oil pressure low 524
221 ECT/CHT High Voltage 18
222 ECT/CHT Low Voltage 117
223 CHThigherthan expected 1 1521
224 CHT higherthan expected 2 1522
225 ECT higherthanexpected 1 116
226 ECThigherthan expected 2 217
231 MAP High Pressure 108
232 MAP Low Voltage 107
234 BP high pressure 2229
235 BPlow pressure 129
242 Crank syncnoise 336
243 Never crank synced at start 16
244 Camloss 342
245 Camsyncnoise 341
246 Crankloss 337
253 Knock TsensorOpen 327
254 Knock 1 Excessive Signal 326
255 Knock 2 sensor Open 332
256 Knock 2 Excessive Signal 331
261 FPhighvoltage 92
262 FPlowvoltage 91
271 FT Gasoline High Voltage 183
272 FT Gasoline Low Voltage 182
273 FT Gaseaous fuel high voltage 188
274 FT Gaseaous fuel low voltage 187
281 TIPHigh Voltage 238
282 TIP Low Voltage 237
283 TIP Active 236
301 Emissions/catalyst damaging misfire 301
302 Emissions/catalystdamaging misfire 302
303 Emissions/catalystdamaging misfire 303
304 Emissions/catalyst damaging misfire 304
305 Emissions/catalystdamaging misfire 305
306 Emissions/catalystdamaging misfire 306
307 Emissions/catalyst damaging misfire 307
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Table 3-17. Fault Code Cross Reference List (Ford Engine)

" e
308 Emissions/catalystdamaging misfire 308
3N Injector Loop Open or Low-side short to Ground 261
312 Injector Coil Shorted 262
313 InjectorLoop Open or Low-side short to Ground 264
314 Injector Coil Shorted 265
315 InjectorLoop Open or Low-side short to Ground 267
316 Injector Coil Shorted 268
321 Injector Loop Open or Low-side short to Ground 270
322 Injector Coil Shorted 271
323 InjectorLoop Open or Low-side short to Ground 273
324 Injector Coil Shorted 274
325 InjectorLoop Open or Low-side short to Ground 276
326 Injector Coil Shorted 277
331 Injector Loop Open or Low-side short to Ground 279
332 Injector Coil Shorted 280
333 InjectorLoop Open or Low-side short to Ground 282
334 Injector Coil Shorted 283
335 InjectorLoop Open or Low-side short to Ground 285
336 Injector Coil Shorted 286
341 Injector Loop Open or Low-side short to Ground 288
34 Injector Coil Shorted 289
351 FPumpmotorloop open orhigh-side shorted to ground 628
352 FPump motor high-side shorted to power 629
353 Megajector delivery pressure higher than expected n7
354 Megajector delivery pressure lower than expected 172
355 Megajector comm lost 173
359 Fuel run-outlongerthan expected 1181
361 Megajectorvoltage supply high 174
362 Megajectorvoltage supply low 175
363 Megajectorinternal actuator fault detection 1176
364 Megajectorinternal circuitry fault detection 177
365 Megajectorinternal comm fault detection 1178
am Primary Loop Open or Low-side Short to Ground 2300
412 Primary Coil Shorted 2301
413 Primary Loop Open or Low-side Short to Ground 2303
414 Primary Coil Shorted 2304
415 Primary Loop Open or Low-side Short to Ground 2306
416 Primary Coil Shorted 2307
I Primary Loop Open or Low-side Short to Ground 2309
422 Primary Coil Shorted 2310
423 Primary Loop Open or Low-side Short to Ground 2312
44 Primary Coil Shorted 2313
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Table 3-17. Fault Code Cross Reference List (Ford Engine)

" e
425 Primary Loop Open or Low-side Short to Ground 2315
426 Primary Coil Shorted 2316
31 Primary Loop Open or Low-side Short to Ground 2318
432 Primary Coil Shorted 2319
433 Primary Loop Open or Low-side Short to Ground 2321
434 Primary Coil Shorted 2322
435 Primary Loop Open or Low-side Short to Ground 2324
436 Primary Coil Shorted 2325
M Primary Loop Open or Low-side Short to Ground 2327
442 Primary Coil Shorted 2328
51 FPP1highvoltage 2122
512 FPP1lowvoltage 123
513 FPP1higherthanIVS limit 2115
514 FPP1lowerthanIVS limit 2139
515 FPP1 higherthan FPP2 2126
516 FPP1lowerthan FPP2 2121
517 IVS stuck at-idle, FPP1/2 match 2130
518 IVS stuck off-idle, FPP1/2 match 2131
521 FPP2 highvoltage 2128
522 FPP2 low voltage 2127
523 FPP2higherthan VS limit 2116
524 FPP2lowerthan IVSlimit 2140
525 FPP1/2simultaneous voltages outofrange 121
526 FPP1invalidvoltage and FPP2 disagrees with IVS 2120
527 FPP2invalid voltage and FPP1 disagrees with IVS 2125
528 FPP1/2donotmatch each otherorthelVS 122
531 TPSThigh voltage 123
532 TPSTlow voltage 122
533 TPS2highvoltage 223
532 TPS2low voltage 222
535 TPSThigherthanTPS2 21
536 TPSTlowerthanTPS2 121
537 Unabletoreach higher TPS 2112
538 Unabletoreach lower TPS 2m
539 TPS1/2simultaneous voltages out ofrange 2135
541 AUXanalogPUThigh 151
542 AUXanalogPU1low 1512
543 AUXanalogPU2 high 1513
544 AUXanalogPU2low 1514
545 IVS/Brake/Trans-Parkinterlock failure 1531
551 Max govern speed override 219
552 Fuelrevlimit nn
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Table 3-17. Fault Code Cross Reference List (Ford Engine)

" e
553 Spark rev limit M2
611 (OPfailure 606
612 Invalidinterrupt 1616
613 A/Dloss 1615
614 RTI 1loss 1612
615 Flash checksuminvalid 601
616 RAMfailure 604
631 5VE1low voltage 642
632 5VEThighvoltage 643
633 5VE2 highvoltage 653
634 5VE2low voltage 652
635 5VE1/2simultaneous out-of-range 1611
641 RxInactive 1621
642 Rx Noise 1622
643 Invalid Packet Format 1623
644 Shutdown Request 1624/1625
646 CANTxfailure 1626
647 CANRxfailure 1627
648 CAN addresss conflict failure 1628
655 RTI2loss 1613
656 RTI3loss 1614
m Relay Control ground short 686
712 Relay Coil Open 685
713 Relay coil short to power 687
714 Fpumprelay control ground short 628
715 Fpumprelay coil open 627
716 Fpumprelay coil short to power 629
721 Startrelay control ground short 616
722 Startrelay coil open 615
723 Startrelay coil short to power 617
724 Buzzer control ground short 1641
725 Buzzeropen 1642
726 Buzzer control short to power 1643
731 PWM1-Gauge1open/groundshort 1631
732 PWM1-Gauge1shortto power 1632
733 PWM2-Gauge2 open/ground short 1633
734 PWM2-Gauge2 shortto power 1634
735 PWM3-Gauge3 open/groundshort 1635
736 PWM3-Gauge3 short to power 1636
M PWM4open/groundshort 1637
742 PWM4 short to power 1638
743 PWM5 open/groundshort 1639
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Table 3-17. Fault Code Cross Reference List (Ford Engine)

" e
744 PWMD5 short to power 1640
761 MIL control ground short 1644
762 MILopen 650
763 MIL control short to power 1645
Al Tach output groundshort 2618
772 Tachoutput short to power 2619
1182 Fuelimpurity level high 1182
1183 Megajector autozero / lockoff failed 1183
131 Misfire detected 131
1312 Misfire detected 1312
1313 Misfire detected 1313
1314 Misfire detected 1314
1315 Misfire detected 1315
1316 Misfire detected 1316
1317 Misfire detected 1317
1318 Misfire detected 1318
1547 AUXanalog PUD4high 1547
1548 AUXanalog PUD4low 1548
1561 AUXanalog PD2 high 1561
1562 AUXanalog PD2 low 1562
1563 AUXanalog PD3 high 1563
1564 AUXanalog PD3low 1564
1629 J1939TSC1 message receipt lost 1629
1630 J1939ETCmessage receipt lost 1630
1661 PWMé open/groundshort 1661
1662 PWM6 short to power 1662
1663 PWM?7 open/groundshort 1663
1664 PWM7 shortto power 1664
1665 PWM8 open/groundshort 1665
1666 PWM8 short to power 1666
1669 PWM9open/groundshort 1669
1670 PWM9short to power 1670
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

0 31 1531 Gov1/2/3interlock failure

0 31 1621 RS-485Rxinactive

0 31 1622 RS-485Rxnoise

0 31 1623 RS-485Rx bad packet format

0 31 1624 RS-485 remote shutdown request
29 0 2116 FPP2higherthanIVS

29 1 2140 FPP2lowerthanIVS

29 3 2128 FPP2voltage high

29 4 2127 FPP2voltage low

51 0 m TPS1-2higherthan expected
51 1 121 TPS1-2lower than expected
51 3 123 TPS1voltage high

51 4 122 TPS1voltage low

51 7 1M Unabletoreach lower TPS

51 7 2112 Unabletoreach higher TPS

51 31 2135 TPS1/2 simultaneous voltages out-of-range
84 8 502 Roadspeed input loss of signal
91 0 2115 FPP1higherthanIVS

91 1 2139 FPP1lowerthanIVS

91 3 2122 FPP1voltage high

91 4 2123 FPP1voltage low

91 9 1651 J1939 ETCmessage receipt loss whilein-gear
91 16 2126 FPP1-2 higher than expected
91 18 2121 FPP1-2lower than expected
91 19 1630 J1939 ETCmessage receipt loss
9 31 n2 FPP1/2simultaneous voltages out-of-range (redundancylost)
% 3 92 FP highvoltage

9% 4 91 FPlow voltage
100 0 521 Qil pressure sender high pressure
100 1 524 Oil pressurelow
100 1 524 Oil pressure sender low pressure
100 3 523 Oil pressure sender high voltage
100 4 522 Oil pressure sender low voltage
102 0 234 Boost control overboost failure
102 1 299 Boost control underboost failure
102 2 236 TIPactive
102 3 238 TIP highvoltage
102 4 237 TIPlowvoltage
105 0 127 IAT higher than expected stage 2
105 3 13 |ATvoltage high
105 4 112 |ATvoltage low
105 15 m IAT higher than expected stage 1
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

106 4 107 MAPvoltage low

106 16 108 MAP pressure high

108 0 2229 BP pressure high

108 1 129 BP pressure low

110 0 217 ECT higherthan expected stage 2
110 0 1522 CHThigherthan expected stage 2
10 3 18 ECTvoltagehigh

110 4 17 ECTvoltage low

110 15 116 ECThigherthan expectedstage 1
10 16 1521 CHT higherthan expected stage 1
168 15 563 Vbatvoltage high

168 17 562 Vbatvoltage low

173 0 2428 EGTtemperature high

174 3 183 FThighvoltage

174 4 182 FTlowvoltage

441 0 1417 EMWTT higherthan expected stage 2
441 3 1411 EMWT1voltage high

441 4 1413 EMWT1voltage low

441 15 1415 EMWTT higherthanexpected stage 1
442 0 1418 EMWT2 higherthan expected stage 2
442 3 1412 EMWT2voltage high

442 4 1414 EMWT2 voltage low

442 15 1416 EMWT2 higherthan expected stage 1
515 0 1m2 RPMabove spark rev limit level
515 15 219 RPM higherthan maxallowed govern speed
515 16 n RPMabove fuel revlimitlevel
558 5 2130 IVSstuckat-idle, FPP1/2 match
558 6 2131 IVSstuck off-idle, FPP1/2 match
628 13 601 Microprocessorfailure - FLASH
629 31 606 Microprocessor failure - COP
629 31 1612 Microprocessor failure-RTI1
629 31 1613 Microprocessor failure-RTI2
629 31 1614 Microprocessor failure-RTI3
629 31 1615 Microprocessorfailure- A/D

629 31 1616 Microprocessor failure - Interrupt
630 12 604 Microprocessor failure - RAM
632 31 359 Fuel run-outlonger than expected
636 2 336 CRANKinputsignal noise

636 4 337 Cranksignal loss

636 8 16 Crank and/or cam could not synchronize during start
639 12 1626 CAN-J1939 Tx fault

639 12 1627 CAN-J1939Rx fault

639 13 1628 11939 CAN address/ engine-number conflict
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

645 3 2619 Tach output short to power

645 4 2618 Tach output ground short

651 5 261 Injector 1 openorshorttoground
651 6 262 Injector 1 coil shorted

652 5 264 Injector2 open orshorttoground
652 6 265 Injector 2 coil shorted

653 5 267 Injector3 openorshorttoground
653 6 268 Injector 3 coil shorted

654 5 270 Injector4 openorshorttoground
654 6 271 Injector4 coil shorted

655 5 273 Injector5open orshorttoground
655 6 274 Injector5 coil shorted

656 5 276 Injector6 open orshorttoground
656 6 277 Injector 6 coil shorted

657 5 279 Injector7 openorshorttoground
657 6 280 Injector 7 coil shorted

658 5 282 Injector 8 open orshorttoground
658 6 283 Injector 8 coil shorted

659 5 285 Injector9 openorshorttoground
659 6 286 Injector9 coil shorted

660 5 288 Injector 10open or short to ground
660 6 289 Injector 10 coil shorted

695 9 1629 J1939TSC1 message receipt loss
697 3 1632 PWM?1-Gauge1short to power

697 5 1631 PWM1-Gauge1open/groundshort
698 3 1634 PWM2-Gauge2 short to power

698 5 1633 PWM2-Gauge2 open/ ground short
699 3 1636 PWM3-Gauge3 short to power

699 5 1635 PWM3-Gauge3 open/ground short
700 3 1638 PWM4short to power

700 5 1637 PWM4 open/groundshort

701 3 151 AUXanalog Pull-Up 1 highvoltage
701 4 1512 AUXanalogPull-Up Tlowvoltage
702 3 1513 AUXanalog Pull-Up 2 highvoltage
702 4 1514 AUXanalog Pull-Up 2low voltage
703 3 1517 AUXanalog Pull-Up 3 high voltage
703 4 1518 AUXanalog Pull-Up 3 low voltage
704 3 1541 AUXanalog Pull-Up/Down 1 high voltage
704 4 1542 AUXanalog Pull-Up/Down Tlow voltage
705 3 1543 AUXanalogPull-Up/Down 2 highvoltage
705 4 1544 AUXanalogPull-Up/Down 2 low voltage
706 3 1545 AUXanalog Pull-Up/Down 3 high voltage
706 4 1546 AUXanalogPull-Up/Down 3 low voltage
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

707 3 1551 AUXdigital 1 highvoltage

707 4 1552 AUXdigital 1lowvoltage

708 3 1553 AUX digital 2 highvoltage

708 4 1554 AUXdigital 2 low voltage

709 3 1555 AUX digital 3 highvoltage

709 4 1556 AUX digital 3low voltage

710 3 1515 AUXanalog Pull-Down 1highvoltage
710 4 1516 AUXanalogPull-Down 1low voltage
m 3 1561 AUXanalog Pull-Down 2 high voltage
M 4 1561 AUXanalogPull-Down 2 low voltage
712 3 1561 AUXanalogPull-Down 3 highvoltage
712 4 1561 AUXanalog Pull-Down 3 low voltage
713 3 1547 AUXanalog Pull-Up/Down 4 highvoltage
713 4 1548 AUXanalog Pull-Up/Down 4low voltage
723 2 341 CAMinputsignal noise

723 4 342 Loss of CAMinputsignal

731 2 326 Knock1 excessive or erraticsignal
731 4 327 Knock1sensoropen ornot present
920 3 1643 Buzzer control short to power

920 4 1641 Buzzer control ground short

920 5 1642 Buzzeropen

924 3 1640 PWM5 short to power

924 5 1639 PWM5 open/groundshort

925 3 1662 PWM6 short to power

925 5 1661 PWMé6 open/ground short

926 3 1664 PWM?7 short to power

926 5 1663 PWM?7 open/ground short

1079 3 643 Sensor supply voltage 1high

1079 4 642 Sensorsupplyvoltage Tlow

1079 31 1611 Sensor supply voltage 1and 2 out-of-range
1080 3 653 Sensor supply voltage 2 high

1080 652 Sensorsupply voltage 2 low

1110 31 1625 J1939shutdown request

1192 3 131 WGP voltage high

1192 4 132 WGP voltage low

1213 3 1645 MIL control short to power

1213 4 1644 MIL control ground short

1213 5 650 MILopen

1268 5 2300 Spark coil 1 primary open or short toground
1268 6 2301 Spark coil 1 primary shorted

1269 5 2303 Spark coil 2 primary open or short to ground
1269 6 2304 Spark coil 2 primary shorted

1270 5 2306 Spark coil 3 primary open or short to ground
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

1270 6 2307 Spark coil 3 primary shorted

1271 5 2309 Spark coil 4 primary open or short to ground
1271 6 2310 Spark coil 4 primary shorted

1272 5 2312 Spark coil 5 primary open or short to ground
1272 6 2313 Spark coil 5 primary shorted

1273 5 2315 Spark coil 6 primary open or short to ground
1273 6 2316 Spark coil 6 primary shorted

1274 5 2318 Spark coil 7 primary open orshort to ground
1274 6 2319 Spark coil 7 primary shorted

1275 5 2321 Spark coil 8 primary open or short to ground
1275 6 2322 Spark coil 8 primary shorted

1276 5 2324 Spark coil 9 primary open or short to ground
1276 6 2325 Spark coil 9 primary shorted

1277 5 2327 Spark coil 10 primary open or short to ground
1277 6 2328 Spark coil 10 primary shorted

1321 3 617 Startrelay coil short to power

1321 4 616 Startrelay ground short

1321 5 615 Startrelay coil open

1323 N 1311 Cylinder 1 misfire detected

1323 31 301 (ylinder 1emissions/catalyst damaging misfire
1324 N 1312 Cylinder 2 misfire detected

1324 31 302 (ylinder 2 emissions/catalyst damaging misfire
1325 n 1313 Cylinder 3 misfire detected

1325 31 303 (ylinder 3 emissions/catalyst damaging misfire
1326 n 1314 Cylinder 4 misfire detected

1326 31 304 (ylinder4emissions/catalyst damaging misfire
1327 N 1315 Cylinder 5 misfire detected

1327 31 305 (ylinder 5 emissions/catalyst damaging misfire
1328 n 1316 Cylinder 6 misfire detected

1328 31 306 (ylinder 6 emissions/catalyst damaging misfire
1329 N 1317 Cylinder 7 misfire detected

1329 31 307 (ylinder7 emissions/catalyst damaging misfire
1330 N 1318 Cylinder 8 misfire detected

1330 31 308 (ylinder 8 emissions/catalyst damaging misfire
1347 5 628 Fuel-pump high-side open or short to ground
1347 6 629 Fuel-pump high-side short to power
1348 3 629 Fuel pumprelay coil short to power

1348 4 628 Fuel pumprelay control ground short
1348 5 627 Fuel pumprelay coil open

1385 0 1425 ERWTT higherthan expected stage 2
1385 3 1419 ERWT1voltage high

1385 4 1421 ERWT1voltage low

1385 15 1423 ERWTT higherthan expected stage 1
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

1386 0 1426 ERWT2higherthan expected stage 2
1386 3 1420 ERWT2voltage high

1386 1422 ERWT2voltagelow

1386 15 1424 ERWT2 higherthan expected stage 1
1485 3 687 Powerrelay coil shortto power
1485 4 686 Powerrelay ground short

1485 5 685 Powerrelay coil open

2646 3 1666 PWM8short to power

2646 5 1665 PWM8open/groundshort
2647 3 1670 PWM9short to power

2647 5 1669 PWM9open/ground short
3050 n 420 (atalystinactive ongasoline (Bank 1)
3050 N 1165 (atalystinactiveon LPG

3050 n 1166 (atalystinactiveonNG

3051 N 430 (atalystinactive ongasoline (Bank2)
3056 3 8906 UEGO returnvoltage shorted high
3056 4 8907 UEGOreturnvoltage shorted low
3217 3 8910 UEGO sense cell voltage high
3217 4 8911 UEGO sense cell voltage low
3217 5 134 EGO1open/lazy

3218 3 8908 UEGO pump voltage shorted high
3218 4 8909 UEGO pump voltage shorted low
3221 3 8904 UEGO cal resistor voltage high
3221 4 8905 UEGO cal resistor voltage low
3221 31 8901 UEGO microprocessorinternal fault
3222 0 8916 UEGOsense cellimpedance high
3222 3 8902 UEGO heater supply high voltage
3222 4 8903 UEGO heatersupply low voltage
3222 10 8914 UEGO sense cell slow to warm up
3225 0 8917 UEGO pump cellimpedance high
3225 1 8918 UEGO pump cellimpedance low
3225 3 8912 UEGO pump voltage at high drive limit
3225 8913 UEGO pump voltage at low drive limit
3225 10 8915 UEGO pump cell slow to warm up
3227 5 154 EGO2open/lazy

3256 5 140 EGO3 open/lazy

3266 5 160 EGO4open/lazy

3468 3 188 Gaseous fuel temperature sender highvoltage
3468 4 187 Gaseous fuel temperature sender low voltage
3673 3 223 TPS2 voltage high

3673 4 222 TPS2voltage low

4236 0 151 Closed-loop LPG high

4236 0 1153 (losed-loop NG high
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Table 3-18. CAN to DTC Cross Reference (Ford Engine)

SPN FMI DTC DTC and Description

4236 0 1155 Closed-loop gasoline bank1high

4236 1 1152 Closed-loop LPGlow

4236 1 1154 Closed-loopNGlow

4236 1 1156 Closed-loop gasoline bank1 low

4237 0 17 Adaptive-learn gasoline bankT1 high

4237 0 1161 Adaptive-learn LPG high

4237 0 1163 Adaptive-learn NG high

4237 1 172 Adaptive-learn gasoline bank1low

4237 1 1162 Adaptive-learnLPGlow

4237 1 1164 Adaptive-learn NG low

4238 0 1157 Closed-loop gasoline bank2 high

4238 1 1158 (losed-loop gasoline bank2 low

4239 0 174 Adaptive-learn gasoline bank2 high

4239 1 175 Adaptive-learn gasoline bank2 low
520197 2 331 Knock2 excessive orerraticsignal
520197 4 332 Knock2 sensoropen or not present
520199 1 1122 FPP1/2do not match each other or VS (redundancy lost)
520199 N 2120 FPP1invalid voltage and FPP2 disagrees with IVS (redundancy lost)
520199 N 2125 FPP1/2 do not match each otheror IVS (redundancy lost)
520201 5 509 IACcoil open/short
520201 6 508 IACgroundshort
520260 0 nn MegalJector delivery pressure higher than expected
520260 1 172 Megalector delivery pressure lower than expected
520260 3 174 MegaJectorvoltage supply high
520260 4 175 MegaJector voltage supply low
520260 12 1176 Megalectorinternal actuator fault detection
520260 12 n77 Megalectorinternal circuitry fault detection
520260 12 1178 Megalectorinternal comm fault detection
520260 31 173 Megalector commost
520401 0 182 Fuelimpurity level high
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3.27 COUNTERWEIGHT

Both the 800A and the 800AJ share the same tail and frame
counterweights regardless of market. However, there is a dif-
ference in frame counterweights depending on the equipped
tires and wheel drive options. Pneumatic tire machines require
more frame counterweight than is required with foam filled
tires and 2 wheel drive machines require more counterweight
than 4 wheel drives.

Machines originally equipped with foam filled tires cannot be
converted to pneumatic tires and 4 wheel drives cannot be
converted to 2 wheel drives without adding counterweight.
No counterweight difference is required between the narrow
and wide pneumatic tire options. Similarly, no counterweight
difference is required between the narrow and wide foam
filled tires.

If the counterweight has been removed, ensure the retaining
bolts are torqued to the proper value as shown inFigure 3-115.

A. Actual Weight Stamping

B. ApplyJLGThreadlockerP/N0100011to Bolt Threadsand to Threadsin Counterweight.

C. Torqueto285ft.Ibs.(386 Nm). Typical Four Places.

Figure 3-115. Counterweight
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SECTION 4. BOOM & PLATFORM
4.1 PLATFORM Platform Valve Installation

1. Install platform control valve onto the mounting bracket

Platform Valve Removal and secure using hardware.
1. Tag and disconnect the hydraulic lines from the plat- 2. Install the mounting bracket onto the platform support
form control valve. Use suitable container to retain any and secure using hardware.

residual hydraulic fluid. Cap hydraulic lines and ports.

2. Remove hardware securing cover from the platform
support. Remove cover.

3. |Install cover onto the platform support securing the
hardware.

3. Remove hardware securing the mounting bracket to the
platform support. Take out the mounting bracket along
with platform control valve.

4. Remove hardware securing the platform control valve to
the mounting bracket. Remove platform control valve.

4. Remove tag and reconnect the hydraulic lines to the
platform control valve.
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4. Remove the bolts and locknuts securing the support to

Support Removal
the rotator.

BOLTS

PLATFORM
ROTATOR SUPPORT

LOCKNUT &
SHAFT

Figure 4-1. Location of Components Platform Support

1. Disconnect electrical cables from control console.

2. Remove the bolts securing the platform to the platform 5. Using a suitable brass drift and hammer, remove the
support, then remove the platform. rotator shaft, then remove the support from the rotator.

NOTE: The Platform Weighs approximately 220 Ibs (100 kg).

3. Using a suitable device, support the platform support.

NOTE: The platform support weighs approximately 77 Ibs. (35 kg).

4-2 3121628



SECTION 4 - BOOM & PLATFORM

Supportlnstallation 5. Position the platform on the platform support and
install the bolts securing the platform to the platform
1. Using a suitable device, support the platform support support. Torque the bolts to 75 ft. Ibs. (102 Nm).

and position it on the rotator.

NOTE: The platform support weighs approximately 77 Ibs. (35 kg).

2. |Install the rotator center bolt.

6. Connect the electrical cables to the platform control
console.

3. Apply JLG Threadlocker P/N 0100011 to the eight bolts
and locknuts securing the support to the rotator and
install the bolts and locknuts.

4. Torque the nut on the rotator center bolt to 480 ft. lbs.
(651 Nm). Torque the retaining bolts to 40 ft. lbs. (55
Nm).
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' N
L )

C,D

NOTE: If any rotator bolts are replaced, replace all
bolts on the rotator and torque them.

m o N o>

Torque to 40ft.Ibs. (55Nm)

JLGThread locker (#0100011)

Torque to 480 t. Ibs. (650 Nm)
Checktorque every 150 hours of operation
Torqueto 75ft. Ibs. (102Nm)

Figure 4-2. Platform Support Torque Values

4.2 ROTATOR AND PLATFORM (SLAVE) CYLINDER

Removal

4-4

1.

Tag and disconnect hydraulic lines to rotator. Use suit-
able container to retain any residual hydraulic fluid. Cap
hydraulic lines and ports.

Supporting the rotator, remove hardware from pin #1.
Using a suitable brass-drift and hammer remove pin #1
from the fly boom.

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

Telescope the fly section out approximately 20 inches
(50 cm) to gain access to the platform (slave) leveling
cylinder. (800 AJ only)

Supporting the platform (slave) cylinder, remove the
hardware from pin #3. Using a suitable brass drift and
hammer remove pin #3 from the fly boom.

Tag and disconnect hydraulic lines to the platform
(slave) leveling cylinder. Use a suitable container to
retain any residual hydraulic fluid. Cap hydraulic lines
and ports. Remove the platform (slave) cylinder.

Figure 4-3. Reassembly of Components-Rotator and
Leveling Cylinder
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4.3 BOOM SYSTEM

Switch Systems

The Capacity Indicator, Transport Position Interlock, and
Above Elevation Systems use normally closed electrical
switches with "positive opening" contacts.

Capacity Indicator System (800A only)

The capacity indicator system uses a main boom length switch
and a main boom angle switch to activate the 500 Ibs. (230 kg)
or the 1000 Ibs. (450 kg) lights in the platform display panel.
This is an indicator system only. The operator is responsible to
maintain the safe working envelope indicated by the system
for the load in the platform. As described in the Positive Open-
ing Switch System, the "safe" condition of the machine is when
500 Ibs. (230 kg) is allowed to be unrestricted (at low boom
angles and extended boom lengths).

Above Elevation (Above Horizontal) Cutout
System

The above elevation cutout system uses a main boom angle
switch and a tower boom angle switch to sense when the
boom is raised substantially above horizontal. The articulated
jib of the 800AJ may be in any position. When "above eleva-
tion", the drive motors are automatically restricted to their
maximum displacement position (slow speed). Additionally
when used in conjunction with the "tilt indicator system’, the
elevation switches will cause an alarm to sound and automati-
cally put the machine in the creep speed mode. With the
exception of the speed cutback, this is a warning system only.
The machine will continue to function. The operator is respon-
sible to prevent the machine from attaining an unstable posi-
tion. As described in the Positive Opening Switch System, the
"safe" condition of the machine is when high engine and high
speed is allowed (at low boom angles).

3121628

Transport Position Interlock System (CE only)

The transport position interlock system uses the "above eleva-
tion cutout system" switches with the addition of a main
boom telescope switch to sense when the boom is out of the
transport (nearly stowed) position. The articulated jib of the
800AJ may be in any position All controls are simultaneously
functional when the booms are within the transport position
as on the standard machine. When the booms are outside of
the transport position, the control functions are interlocked to
prevent simultaneous operation of any boom function with
drive/steer. The first function set to be operated in this mode,
becomes the master function set. In other words, while oper-
ating drive/steer functions the boom functions are inoperable.
Likewise, while operating boom functions drive/steer func-
tions are inoperable. In addition to being an interlock, this sys-
tem also disallows high speed operation while the booms are
beyond the transport position. While in this position, the
machine will respond in the same way as described in the
Above Elevation Cutout System. As described in the Positive
Opening Switch System, the "safe" condition of the machine is
when the use of multiple function operation is allowed (at low
boom angles and short boom lengths).

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.
When the footswitch is depressed, the controls are enabled
and the operator has 7 seconds to operate any control. 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
continue use of the machine the controls must be re-enabled
to start the timer system over again. This is done be cycling the
footswitch by releasing and redepressed the footswitch.

Function Speed Control System

The platform controls for the rotate, tower lift, tower tele-
scope, jib lift, and main telescope functions are controlled
through a common infinitely variable speed control knob. This
knob feeds a common valve driver control circuit allowing a
smooth ramp up and controlled maximum output speed. No
ramp down is provided. These functions are controlled
through common settings in which compromises must be
made from function to function due to differences in flow and
pressure. Not all functions will respond the same to the
changes in the function speed knob position.
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Platform

The standard platform utilizes a hinged swing gate for ease of
entry and 3/4" expanded metal floor mesh. The optional drop
bar gate platform utilizes 1/2" expanded metal floor mesh.

Main Lift End Stroke Dampening System

The main boom lift cylinder is constructed in a way that causes
the lift cylinder oil flow to be restricted by an orifice while rais-
ing the boom within 5 degrees of maximum elevation. This
restriction slows the boom lift speed while raising the boom.
The oil flow is not restricted while lowering the boom and
therefor the speed is not altered.

QuikStick Lift System

The main boom lift cylinder is pinned between the main boom
and the nose of the tower fly boom. This causes an interde-
pendency between the tower and main boom. The main
boom changes angle when the tower is raised or lowered. In
addition, the maximum angle achieved by the main boom is
dependent on the position of the tower boom. When the
tower boom is stowed, the main boom's maximum angle is 25
degrees. When the tower boom is fully raised, the main
boom's maximum angle is 70 degrees. The main boom can be
also be raised or lowered independent of the tower boom
within the limits of the boom rests and main boom lift cylinder
stroke to a minimum angle of -35 degrees. This allows the plat-
form to reach the ground at any position of the tower boom.

Tower Boom Sequence Valve System

The two section tower boom uses two hydraulic lockout valves
to prevent the boom from being telescoped until the boom is
fully raised and to prevent the tower boom from being low-
ered until it is fully retracted. Until the valve mounted in the
turntable is actuated by the cam on the tower lift cylinder bar-
rel (at max tower angle), the tower telescope oil flow is
blocked preventing the tower from telescoping out. Similarly,
until the valve mounted on the tower fly boom is actuated by
the tower base boom, the tower lift cylinder oil flow is blocked
preventing the tower from lifting down. This is an automatic
system.

4-6

Upright Level Override System

As the tower boom is raised the upright is leveled by a master-
slave cylinder arrangement between the tower lift cylinder
and the upright level cylinder. The upright can become out of
level in two directions, towards the platform or away from the
platform. If the upright is out of level towards the platform, it
will automatically correct itself when the tower is lowered by
dumping oil from the upright level cylinder over a relief valve
mounted in the upright until the tower lift cylinder reaches
the end of its stroke. If the upright is out of level away from the
platform, the tower lift cylinder is fully retracted with stroke
remaining in the upright level cylinder. To correct this condi-
tion a re-leveling valve (with a red pull knob) allows the tower
to be raised (from ground control) without extending the
upright level cylinder. The upright will then correct itself when
the tower is lowered to the stowed position.

Ground Control Keyswitch System

The ground control keyswitch is used for selecting the active
control of the machine between the platform or ground con-
trol stations and as another shut off switch for machine power.
On the standard keyswitch, the key is removable only in the off
position. This allows the ground control station to have ulti-
mate priority over the platform control.
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1. UMSSensor 3. TowerBoom Angle Switch 5. TowerLiftPlungerValve 7. RotatorValve
2. MainBoom Angle Switch 4. TowerTelescope PlungerValve 6.  Proximity Switch 8. Platform Control Valve

Figure 4-4. Boom Component Location
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4.4 MAIN BOOM POWERTRACK

Removal

1.

Disconnect wiring harness connectors located in tower
upright.

NOTICE

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

2.

4-8

Tag and disconnect hydraulic lines from connectors at
boom assembly. Use suitable container to retain any
residual hydraulic fluid. Cap hydraulic lines and ports.

Disconnect dual capacity indicator limit switch from side
of boom section. (800A only)

Remove hydraulic lines and electrical cables from Pow-
ertrack.

Using suitable lifting equipment, adequately support
Powertrack weight along entire length.

Remove bolt #1 securing the push tube on the fly boom
section.

Figure 4-5. Main Boom Powertrack Components

Remove bolt #2 securing the push tube on the mid
boom section.

With Powertrack supported and using all applicable
safety precautions, remove bolts #3, #4 and #5 securing
rail to the base boom section. Remove Powertrack from
boom section.
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4.5 POWERTRACK MAINTENANCE Round Bar/Poly Bar Removal

Flat Bar Removal 1. Use a small %" ratchet with a T-25 Torx bit. Remove the
10-24 x 0.812 screw. (If the bar spins then grip the bar

NOTE: Hoses shown in the Powertrack are for example only. and poly tightly with a vise-grip).

Actual hose and cable arrangements will be different.

1. Use asmall 4" ratchet and a T-20 Torx bit. Remove the 8-
32 x 0.500 screws from both sides. (If the track also has a
flat bar on the inside of the track instead of round bar/

poly, perform the same step to remove it.)
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3. While gripping the bar tightly, remove the other 10-24 x Removing and |nsta||ing Links
0.812 screw.

1. Toremove the links, the rivets holding the links together
must be removed. The following will show one way this
can be done. Use a right angle die grinder with a 4" ball
double cut bur.

2. Insert the tool into the rolled over end of the rivet as
shown. Grind out the middle of the rivet until the rolled
over part of the rivet falls off. Repeat this step for all riv-
ets that must be removed.
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3.

After grinding, it is sometimes necessary to use a center
punch to punch out the rivet from the link.

4-16

4. To install new links, extend the main moving end over
the lower part of the track so the new connection point
is in the curved part of the track. This will allow the
round half-shears to be rotated in a way they will fit into
the peanut-shaped cut-outs.
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5. Install the pin into the center hole, then slide the washer NOTE: When installing snap rings make sure they are seated in
over the pin. Install the snap ring into the groove in the the pin groove and closed properly.
pin.

*
A\
CLOSED SNAPRING

3121628 4-17



SECTION 4 - BOOM & PLATFORM

6. Install more pins, washers, and snap rings into all the
links where a rivet was removed.

-7 ==

4-18

Installing a New Flat Bar

1. While holding the flat bar, install new 8-32 x 0.500 self
threading torx screws into both holes on each side of
track.

NOTE: Maximum tightening torque for the 8-32 screw is 18-20 in-
1bs (2-2.2 Nm).
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|nsta||ing a New Round Bar/Po|y Roller NOTE: Maximum tightening torque for the 10-24 screw is 45-50
in-1bs (5-5.6 Nm).

1. While tightly holding the round bar, install the new 10-

24 x 0.812 self threading torx screw. Next lift up the Rephcing a Fixed End Bracket
other end and slide a new poly roller on. Install another

10-24 x 0.812 screw on the other side. 1. Remove the bracket by removing the center pin, washer,
. ‘ . y and snap ring. Install a new bracket then reinstall the
¥ (.

pin, washer, and new snap ring. After installing the new
bracket make sure that it rotates correctly.
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Replacing a Moving End Bracket Replacing a One Piece Bracket
1. Remove bracket by removing all pins, washers, and snap 1. Remove all pins, washers, and snap rings and slide the
rings. Replace with a new bracket and reinstall the pins, bracket off of the links.

washers, and new snap rings. After installing a new
bracket make sure that it rotates correctly.
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2. Toinstall a new bracket, slide the bracket over the links 4.6
and reinstall the pins, washers, and new snap rings. After

BOOM CLEANLINESS GUIDELINES

installing the new bracket make sure that it rotates cor- The following are guidelines for internal boom cleanliness for
rectly. machines that are used in excessively dirty environments.

1.

3121628

JLG recommends the use of the JLG Hostile Environment
Package if available to keep the internal portions of a
boom cleaner and to help prevent dirt and debris from
entering the boom. This package reduces the amount of
contamination which can enter the boom but does not
eliminate the need for more frequent inspections and
maintenance when used in_these types of environ-
ments.

JLG recommends that you follow all guidelines for ser-
vicing your equipment in accordance with the instruc-
tions outlined in the JLG Service & Maintenance Manual
for your machine. Periodic maintenance and inspection
is vital to the proper operation of the machine. The fre-
quency of service and maintenance must be increased
as environment, severity and frequency of usage
requires.

Debris and foreign matter inside of the boom can cause
premature failure of components and should be
removed. Methods to remove debris should always be
done using all applicable safety precautions outlined in
the JLG Service & Maintenance Manuals.

The first attempt to remove debris from inside the boom
must be to utilize pressurized air to blow the debris
toward the nearest exiting point from the boom. Make
sure that all debris is removed before operating the
machine.

If pressurized air cannot dislodge the debris, then water
with mild solvents applied via a pressure washer can be
used. Again the method is to wash the debris toward the
nearest exiting point from the boom. Make sure that all
debris is removed, that no “puddling” of water has
occurred, and that the boom internal components are
dry prior to operating the machine. Make sure you com-
ply with all federal and local laws for disposing of the
wash water and debris.

If neither pressurized air nor washing of the boom dis-
lodges and removes the debris, then disassemble the
boom in accordance to the instructions outlined in the
JLG Service & Maintenance Manual to remove the
debris.

4-21



SECTION 4 - BOOM & PLATFORM

4.7  MAIN BOOM ASSEMBLY

Removal

1. Using a suitable lifting equipment, adequately support
boom assembly weight along entire length.

NOTICE

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

2. Tag and disconnect hydraulic lines from telescope cylin-
der. Use suitable container to retain any residual hydrau-
lic fluid. Cap hydraulic lines and ports.

3. Using a suitable brass drift and hammer, remove
hardware securing the main boom lift cylinder rod end
pin to the base boom section. Remove the main boom
lift cylinder pin from base boom. Retract the main boom
lift cylinder by using the auxiliary power switch.

tion. Next, install a 3/8-16 UNC threaded lifting eye
into the threaded hole of the pin and pull pin out.

d. Remove the bolt and keeper pin securing the mas-
ter cylinder rod-end pin to the upright. Remove the

pin.

0

NOTE:

4. Remove the Master Cylinder as follows:

a. Using an adequate supporting device, support the
master cylinder so it doesn’t fall when the retaining
pins are removed.

NOTE: The master cylinder weighs approximately 58.5 Ibs. (26.5
kg).

b. Tag and disconnect hydraulic lines from Master Cyl-
inder. Use a suitable container to collect any residual
hydraulic fluid. Cap hydraulic lines and ports.

¢. Remove the bolt and keeper pin securing the mas-
ter cylinder barrel end pin to the base boom sec-

4-22
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When installing the master cylinder rod end pin, insert the
keeper hardware pin to prevent the pin from inserting too
far.

Remove the bolt and keeper pin securing the boom
pivot pin to the upright. Using a suitable brass drift and
hammer, remove the pivot pin from upright.
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NOTE:

Using all applicable safety precautions, carefully lift
boom assembly clear of upright and lower to ground or
suitably supported work surface.

The main boom alone weighs approximately 2226 Ibs.
(1010 kg). Including the platform (slave) cylinder, rotator,
and platform support the assembly weighs approximately
3185 1bs. (1445 kg).

Disassembly

1.

NOTE:

Remove hardware securing telescope cylinder to back
end of the base boom section.

Remove hardware which secures the wear pads to the
base boom section; remove the wear pads from the top,
sides and bottom of the base boom section.

Using overhead crane or suitable lifting device, remove
fly boom assembly from base section.

Remove hardware from the telescope cylinder pin.
Using a suitable brass drift and hammer remove the cyl-
inder pin from fly boom section.

Pull the telescope cylinder partially from aft end of the
fly boom section; secure the cylinder with a suitable
sling and lifting device at approximately the center of
gravity.

Carefully remove the telescope cylinder and place tele-
scope cylinder on a suitable trestle.

The Main Boom Telescope Cylinder can be removed with-
out disassembling the main boom by disconnecting
hydraulic lines, top attaching pin of main boom lift cylin-
der and telescope cylinders as directed above, and pulling
out the telescope cylinder from the rear, thru the access
plate opening of the upright.

Remove hardware which secures the wear pads to the
aft end of fly boom section; remove the wear pads from
the top, sides and bottom of the fly boom section.

Inspection

NOTE:

When inspecting pins and bearings, refer to Section 2, Pins
and Composite Bearing Repair Guidelines.

Inspect main boom pivot pin for wear, scoring, tapering
and ovality, or other damage. Replace pins as necessary.

Inspect telescope cylinder attach point for scoring,
tapering and ovality. Replace pins as necessary.

Inspect main boom lift cylinder attach pin for wear, scor-
ing, tapering and ovality, or other damage. Ensure pin
surfaces are protected prior to installation. Replace pins
as necessary.

3121628

Inspect inner diameter of boom pivot bearing for scor-
ing, distortion, wear, or other damage. Replace bearing
as necessary.

Inspect all wear pads for excessive wear, or other dam-
age.

Inspect all threaded components for damage such as
stretching, thread deformation, or twisting. Replace as
necessary.

Inspect structural units of boom assembly for bending,
cracking, separation of welds, or other damage. Replace
boom sections as necessary.

Assembly

NOTE: When installing fly section wear pads, install same number

and thickness of shims as were removed during disassem-
bly.

Measure inside dimensions of the base section to deter-
mine the number of shims required for proper fit.

Install side, top and bottom wear pads to the aft end of

fly section; shim evenly to the measurements of the
inside of base boom section.

NOTICE

WHEN ASSEMBLING BOOM SECTIONS, ENSURE THAT THE BOOM SLIDING TRA-
JECTORIES HAVE BEEN CLEARED OF CHAINS, TOOLS, AND OTHER OBSTRUC-

Secure the sling and lifting device at the telescope cylin-
der’s approximate center of gravity, and lift the cylinder
to the aft end of the fly boom section.

Slide telescope cylinder into the aft end of fly boom sec-
tion. Align attachment holes in fly boom section with
hole in rod end of telescope cylinder.

Install telescope cylinder pin and secure with mounting
hardware.

Secure the sling and lifting device at the fly boom
assembly approximate center of gravity.

Slide fly boom assembly into the base boom section.
Shim boom, if necessary, for a total of 1/32 inch (metric
equivalent) clearance.

Install wear pads into the forward position of the base
boom section. Shim boom, if necessary, for a total of 1/

32 inch (metric equivalent) clearance.

Align the cylinder with the slots at aft end of base boom
section, then secure cylinder with mounting hardware.
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Installation b. Install the master cylinder rod end pin. Install the
bolt and keeper pin securing the master cylinder
1. Using all applicable safety precautions, carefully lift rod end pin to the upright.
boom assembly to align the pivot holes in the boom B SE—
with those of the upright.
NOTE: The main boom alone weighs approximately 2226 [bs. o

(1010 kg). Including the platform (slave) cylinder, rotator,
and platform support the assembly weighs approximately
3185 Ibs. (1445 kg).

2. Using a suitable brass drift and hammer, install the pivot
pin into the upright. Install the bolt and keeper pin
securing the boom pivot pin to the upright.

@0

o L ©

NOTE: When installing the master cylinder rod end pin, insert the
keeper hardware pinto prevent the pin from inserting too
far.

c. Install the barrel end retaining pin. Install the bolt
and keeper pin securing the master cylinder barrel
end pin to the base boom section.

3. Install the Master Cylinder as follows:

a. Using an adequate supporting device, align the
master cylinder with the mounting holes on the
boom and upright.

NOTE: The master cylinder weighs approximately 58.5 1bs. (26.5
kg).

d. Connect hydraulic lines to the master cylinder as
tagged during removal.
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UPRIGHT

Removal

NOTICE

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

Remove the main boom assembly. Refer to Section 4.7,
Main Boom Assembly.

Tag and disconnect hydraulic lines to the main boom lift
cylinder. Use a suitable container to collect any residual
hydraulic fluid. Cap hydraulic lines and ports.

Remove mounting hardware from main boom lift Cylin-
der barrel end. Using a suitable brass drift and hammer,
remove pin #1 from Upright and remove Main Boom Lift
Cylinder.

MAINBOOM
LIFTCYLINDER

MAINBOOM
TELESCOPECYLINDER

UPRIGHT

\

UPRIGHTLEVEL
CYLINDER

Figure 4-11. Location of Components - Upright
Disconnect wiring harness to horizontal limit switch.
Disconnect the Upright Level Cylinder as follows:

a. Using a suitable lifting device, support the Upright.

b. Remove mounting hardware securing hose bracket
in upright, and remove the hose bracket.

¢. Remove mounting hardware securing the upright
level cylinder to the upright. Using a suitable brass
drift and hammer, remove pin #3 from upright and
disconnect the upright level cylinder from the
upright.

Remove mounting hardware from the Upright Pivot Pin
using a suitable brass drift and hammer. Remove pin # 4
from tower boom assembly and remove the upright
from the machine.

3121628

NOTE:

10.

Steps 7 thru 10 are only necessary if the upright level cylin-
der is to be removed.

With upright removed, override tower telescope limit
switch and extend the tower boom to gain access to the
upright level cylinder rod end attach pin.

Tag and disconnect hydraulic lines to the upright lift cyl-
inder. Use a suitable container to collect any residual
hydraulic fluid. Cap hydraulic lines and ports.

Using an overhead crane or suitable lifting device, sup-
port the upright lift cylinder, remove mounting hard-
ware from the barrel end of the upright lift cylinder and
remove the pin.

Carefully remove the upright lift cylinder and place on a
suitable work surface.

Installation

NOTE:

10.

Steps 1 thru 4 are only necessary if the upright level cylin-
deris to be removed.

Using a suitable lifting device, carefully install the
upright lift cylinder into place in the tower boom.

Install the pin and mounting hardware at the barrel end
of the upright lift cylinder.

Connect the hydraulic lines to the upright lift cylinder as
tagged during removal.

Override the tower telescope limit switch and retract the
tower boom.

Using an adequate lifting device, install the upright into
position. Install pin # 4 into the tower boom assembly
and secure it in place with the mounting hardware.

Connect the Upright Level Cylinder as follows:

a. Align the holes in the cylinder and upright for pin
#3, and install the pin into the upright and connect
the upright level cylinder to the upright. Install the
mounting hardware securing the pin.

b. Install the hose bracket and secure in place with the
mounting hardware.

Connect the wiring harness to horizontal limit switch.

Align the holes in the main boom lift cylinder and
upright for pin #1 and install the pin. Secure the pin in
place with the mounting hardware.

Connect the hydraulic lines to the main boom lift cylin-
der as tagged during removal.

Install the main boom. Refer to Section 4.7, Main Boom
Assembly.
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4.9 TOWERBOOM ASSEMBLY

Removal

NOTICE

HYDRAULIC LINES AND PORTS SHOULD BE CAPPED IMMEDIATELY AFTER DIS-
CONNECTING LINES TO AVOID ENTRY OF CONTAMINANTS INTO SYSTEM.

Remove the main boom assembly. Refer to Section 4.7,
Main Boom Assembly.

Using an overhead crane or suitable lifting device, sup-
port the entire Tower Boom Assembly and separately
support the tower lift cylinder.

Remove mounting hardware from tower lift cylinder rod
end. with a brass drift and hammer, remove the tower
Lift cylinder Pin disconnecting the tower lift cylinder.

Remove mounting hardware from the tower boom pivot
pin. Using a suitable brass drift and hammer, remove pin
#2 from turntable assembly.

Using all applicable safety precautions, carefully lift the
Tower Boom Assembly clear of turntable and lower to
ground or a suitable supported work surface.

Remove mounting hardware from the upright leveling
cylinder rod end. with a brass drift and hammer, remove
the pin, disconnecting the upright cylinder. Remove
with suitable lifting device.

NOTE: Using a suitable lifting device, support the upright.

Remove the Tower Fly as follows:

a. Mark all hoses and wiring harnesses at bracket on
rear end of tower base boom for future assembly.
Remove hoses and wiring from tower boom Pow-

ertrack.

Remove mounting hardware that secures the Pow-
ertrack to tower base boom and remove the Pow-
ertrack.

Remove mounting hardware from tower boom tele-
scope cylinder barrel and rod end.

Slide the telescope cylinder out of the base boom,
support with an overhead crane or suitable lifting
device.

Remove mounting hardware that secures the wear
pads to the front of tower base boom section;
Remove the wear pads from the top sides and bot-
tom of the tower base boom.

Using an overhead crane or suitable lifting device,
remove the fly section.

Inspection

NOTE: = Refer to Section 2, Pins and Composite Bearing Repair

Guidelines.
1. Inspect tower boom pivot pin for wear scoring, tapering,
and ovality, or other damage. Replace pins as necessary.
2. Inspect tower boom pivot attach points for scoring,

tapering, and ovality, or other damage. Replace pins as
necessary.

UPRIGHT LEVEL
CYLINDER

TOWER BOOM ASSEMBLY

TOWER BOOM
TELESCOPE CYLINDER

I

ODDDDDD 9D DD D)) ) S J
a [
Saaaaa o(o(;(o(o gAaaadd

UPRIGHT

TOWER BOOM POWERTRACK

Figure 4-12. Location of Components - Tower Boom Powertrack
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NOTICE

Inspect inner diameter of tower boom pivot bearings for 8. Attach internal Powertrack to tower base boom at bot-
scoring, distortion, wear, or other damage. tom only and extended out of boom that the Pow-
) . . . ertrack links are opened at top.
Inspect lift cylinder attach pin for wear, scoring, taper-
ing, and ovality, or other damage. Ensure pin surfaces 9. Attach hoses and wiring harnesses at front end of base
are protected prior to installation. Replace pins as neces- boom and route thru the Powertrack. Secure hoses and
sary. wiring harnesses with hose brackets.
Inspect inner diameter of upright attach point bearings 10. Roll the Powertrack back into the base boom section
for scoring, distortion, wear, or other damage. Replace and attach loose end of the Powertrack to the inside top
bearing as necessary. of the fly boom section.
Inspect all threaded components for damage such as Installation
stretching, thread deformation, or twisting. Replace as
necessary. 1. Using a suitable lifting device, position boom assembly
on turntable so that the pivot holes in both boom and
Inspect structural units of tower boom assembly for turntable are aligned.
bending, cracking, separation of welds, or other dam- . : . . .
age. Replace boom sections as necessary. 2. IrTst'a1II bpom pl\{ot pin, ensurlng that location of hole in
pin is aligned with attach point on turntable.
Inspect Powertrack for damage such as cracking, wear, o . .
. 3. If necessary, gently tap pin into position with soft
or other damage. Replace links or assembly, as neces- ; .
sary. headed mallet. Secure pin mounting hardware.
4. Connect all wiring connectors to the correct connectors.
Assembly o
5. Connect all hydraulic lines of boom assembly.

NOTE: When {nstal/ing flys.ection wear pads, install §ame.number 6. Using all applicable safety precautions, operate lifting
and thickness of shims as were removed during disassem- device in order to position boom lift cylinder so that
bly. holes in the cylinder rod end and boom structure are

aligned. Insert the lift cylinder pin, ensuring that loca-

Measure inside dimensions of the tower base section to tion of hole in pin is aligned with attach point on boom.
determine the number of shims required for proper fit. ) ] )

7. Using all applicable safety precautions, operate from the
Install side, top, bottom wear pads to the aft end of lower controls and raise and extend boom fully, noting
tower fly section; shim evenly to the measurements of the performance of the extension cycle.
the inside of the base boom section. .

8. Retract and lower boom, noting the performance of the

retraction cycle.

WHEN ASSEMBLING TOWER BOOM SECTIONS, ENSURE THAT THE BOOM SLID-
ING TRAJECTORIES HAVE BEEN CLEARED OF CHAINS, TOOLS, AND OTHER
OBSTRUCTIONS.

3. Align upright leveling cylinder with attach holes in
tower fly boom. Using a soft head mallet, install the cyl-
inder pin into tower fly boom and secure with mounting
hardware.

4. Secure the sling and lifting device at the tower fly boom
assembly’s approximate center of gravity.

5. Slide tower fly boom assembly into the tower base
boom section, for a total of 1/32 inch (metric equivalent)
clearance.

6. Install wear pads into the forward position of the tower
base boom section. Shim boom, if necessary, for a total
of 1/32 inch (metric equivalent) clearance.

7. Align the telescope cylinder with the slots at the aft end
of tower base boom section, then secure cylinder with
mounting hardware.
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Tower Out of Sync

Tower is out of sync backwards, upright leaning toward the
platform.

When towering down the upright cylinder bottoms out before
the lower lift. Problems that could cause this are:

1. The releveling valve (red knob on the oil tank P/N:
4640866), this is a poppet valve that could be leaking
fluid out of the closed loop. Manually opening the valve
and flushing it can eliminate any contaminate on the
seat. The seat could also be damaged, so replacing the
cartridge might be necessary.

2. A relief valve is located in the upright. This relief valve
could be leaking backwards out of the loop. Replace the
cartridge. They are pre-set.

The counter/balance valve in the piston end of the
upright level cylinder. There could be a leak path from
the valve port to the pilot port.

Replace the counter/balance valve.

4. The counter/balance valve in the rod end of the lower

lift cylinder. There could be a leak path from the valve
port to the pilot port. Replace the counter/balance
valve.

5. The packing on either the upright or lower cylinder can

cause this. Do cylinder tests to determine if either cylin-
der needs new packing.
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Tower is out of sync forwards, upright leaning toward the the pilot port to the valve port. Replace the counterbal-
steer axle. ance valve.

When towering down, the lower lift cylinder bottoms out
before the upright level cylinder. This is caused by too much
oil between the two cylinders. Problems that could cause this
are:

1. The relief valve located in the upright (P/N: 4640929). If
this valve is set too low or has contaminate in it causing
it to leak prematurely, when lifting down oil can pass
through it causing the volume to grow between the cyl-
inders. Flush the valve out and reinstall it, or replace the
cartridge. The cartridge pressure is pre-set so no adjust-
ment can be made.

3. The counterbalance valve in the rod end of the lower lift
cylinder. There could be a leak path from the pilot port
to the valve port. Replace the counterbalance valve.

2, The counterbalance valve in the piston end of the
upright level cylinder. There could be a leak path from

4. The packing on the lower lift cylinder can cause this. Do
a cylinder test to check this out. Refer to Section 2.4, Cyl-
inder Drift Test.
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4.10 UPRIGHT MONITORING SYSTEM 7. Repeat steps 3 thru 6 as necessary until the upright is

90° (vertical) relative to the chassis.
The UMS provides a visual and audible warning to the opera-

tor when the limits of the upright assembly alignment have
been reached. In addition, the UMS will not allow the tower
boom to be lowered when the upright assembly is misaligned
in a direction oriented away from the work platform.

Re-Synchronizing Upright

A pull type control valve allows the operator to adjust the
upright level cylinder if the upright is not 90° (vertical) relative
to the chassis (Refer to Figure 4-13.). This valve is located in the
tank compartment area.

Perform the following steps with the aid of an assistant:
1. Turn the key switch to the ground control position.
2. Startthe engine.

3. Pull and hold the red relevel knob located next to the
main control valve. Refer to Figure 4-13.

4, Raise the tower boom 6 feet (1.8 m).

5. Release the red relevel knob.

Figure 4-13. Releveling Valve

6. Lower the tower boom fully and continue to hold down
the switch to Tower Down for an additional 20 seconds.
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Calibration

1.

Connect the JLG Hand-held analyzer to the original ana-
lyzer connection in the ground box.

NOTICE

DO NOT CONNECT TO THE ANALYZER CONNECTION PORT INSTALLED WITH THE
UPRIGHT MONITORING SYSTEM MODULE.

2,

4-32

Pull out the emergency stop button at the ground con-
trol station and start the engine from the ground con-
trols.

To calibrate the Upright Monitoring System through the
hand-held analyzer, you must be in access level 1. To
advance to access level 1, scroll to the ACCESS LEVEL

ENTER|
menu and press "ENTER"‘:]. Using the arrows on the
keypad, enter the password "33271" and press

"ENTER".

Calibrate the upright monitoring system sensor by the
following procedure:

a. Inaccess level 1, scroll through the menu items until
"CALIBRATIONS" is displayed on the second line of
the analyzer screen. The screen will display the fol-
lowing:

@ A

= W

b. After pressing 'ENTER" one of the following screens
will be displayed:

@ 3

ESC ENTER]

= W

Or

ESC ENTER]

c. Scroll left to right through the above menu items
until "UMS SENSOR" sub menu appears on the bot-
tom line of the analyzer display. Press the

ENTERI
"ENTER" key.
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NOTICE

IT1S NOT NECESSARY TO CALIBRATE THE TILT SENSOR IN THE GROUND CON-
TROL MODULE AT THIS TIME. HOWEVER, WHEN THE TILT SENSOR IN THE
GROUND CONTROL MODULE IS RECALIBRATED, THE UPRIGHT MONITORING
SYSTEM TILT SENSOR MUST BE RECALIBRATED AS WELL.

d. After selecting "UMS SENSOR", the following screen

will appear:

s 3
v/ 74
=] [

= W
<>

NOTE: By pressing the left or right arrow keys in this screen, you
may view the output of the sensor.

3121628

ENTER|
e. Press "ENTER"v:] and the next screen will display
the following, asking if the machine is on a level sur-

face:

f

ESC

R

NOTICE

THE MACHINE MUST BE LEVEL FOR PROPER CALIBRATION.

f. Verify the machine is level and press "ENTER"

The screen will display the following, asking you to
fully elevate the main boom:

f

ESC
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g. After the main boom has been fully elevated, press

ENE4
"ENTER"

ing:

@ A

. The analyzer will display the follow-

ESC ENTER|

= &

NOTE: By pressing the left or right arrows in this screen, you may

4-34

view the output of each sensor.

h. With the aid of an assistant, pull and hold the red re-
leveling knob on the hydraulic tank while lifting the
tower boom. Raise the tower boom six (6) feet or
two (2) meters. After elevating the tower the

ENTERI
required distance, press “ENTER" .

If the upright monitoring system did not detect ade-
quate sensor activity, the screen will display:

ESC ENTER]

———

Should you get the above message, verify that the
sensor is installed correctly and verify the sensor

connection to the sensor harness is secure. Also,

ensure the red knob is held fully open for the

required time.

If the calibration is executing properly, you shall see
the following display:

/f

\\

ESC ENTER]
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i. When viewing the above display, press After the required activation time has passed,
release the function switch and press

ENTER]
”ENTER"‘:]. The screen will display the following:

ENTERI
“ENTER” . The analyzer will display the follow-

/f \\ ing message:

@ N
v/ 7

UMS SENSOR
ENTER] CRALIBRATING....

<> ol —

ESC

j. Lower the tower boom onto the boom stop. Con-

tinue to hold the tower boom down function for at If th I'bT leted full
least twenty (20) seconds WITHOUT RELEASING the calibration has been complete successiully,
THE FUNCTION SWITCH. The calibration must rec- the screen will automatically change to:
ognize continuous activation of the tower down
function switch for the required time. f ﬁ

UMS SENSCR:

CAL COMPLETE!

ESC ENTER]
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4-36

If the calibration has not been completed success-
fully, the display will automatically change to:

a 3

ESC ENTER]

———

Repeat step j until the calibration time requirement
has been satisfied.

A WARNING

DO NOT RAISE THE TOWER BOOM AGAIN DURING CALIBRATION.

k. To correctly complete the calibration process, fully
retract and fully lower the main boom. Once the
machine is in the stowed position, turn off the
machine and disconnect the analyzer.

Calibration Faults

CAL Failed-Chassis Not Level

In the event the turntable tilt switch input is logic low indicat-
ing that the machine is not level the UMS calibration screens
shall display this fault.

CAL Failed-UMS Sensor Raw Output Out Of Range

The control system shall display a fault in the event the raw
sensor output is greater then +5° for the UMS sensor.

CAL Failed-Turntable Sensor Raw Output Out Of Range

The control system shall display a fault in the event the raw
sensor output is greater then +5° for the turntable sensor.

CAL Failed-Calibration Disrupted

If calibration is disrupted, the control system shall display this
fault.

CAL Failed- UMS Sensor Movement Not Detected

The UMS angle has not detected the required amount of
movement during calibration.
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Function Check

NOTICE

ON ADE EQUIPPED MACHINES, DO NOT CONNECT TO THE ANALYZER CONNEC-
TION PORT INSTALLED WITH THE UPRIGHT MONITORING SYSTEM MODULE.

1. Connect the hand-held analyzer at the ground control
station using the four-pin connector.

2. Pull out the emergency stop button at the ground con-
trol station and turn the key switch to ground controls.
Start the engine.

3. Advance to access level 1 by scrolling to the ACCESS

ENTER]
LEVEL menu and press "ENTER" :] Using the arrows
on the keypad, enter the password "33271" and press

ENTER]

"ENTER"

3121628

5.

Scroll through the top level menu until SERVICE MODE

ENTER]
appears. Press "ENTER" to select this menu item.

After pressing "ENTER" one of the following screens will
be displayed:

a N

ESC ENTER]

Or

ESC ENTER]

Scroll left to right through the above menu items until
"TEST UMS?" sub menu appears on the bottom line of

ENTER]
the analyzer display. Press the "ENTER" | key.
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6. The controller will now display the following:

4-38

a N

ESC ENTER

= [

//J/

or, by pressing the up and down arrow keys:

7 N
2EE

TEST umss
HES

ESC ENTER]

= W ~

When the "YES" message is displayed, press the "ENTER"

‘E key to automatically perform a function test.
Upon the function test, the system will activate the
Upright Monitoring System, warning lights, and alarm.
Verify that the alarm sounds, the boom malfunction
indicator lights (platform and ground) are illuminated.

8. From the ground controls, raise the tower boom several
feet. Verify that the tower boom will not lower.

9. To end the system test, press the Emergency Stop
Switch (EMS) at the ground controls. Upon loss of power
(pressing the EMS) to the system, the upright monitor-
ing system will reset and all functionality will be restored
to the machine.

Service Mode/Tower Boom Retrieval

The UMS software incorporates a service mode to temporarily
disengage the UMS and allow a tower lift down operation
when the UMS has detected a backward stability concern.

NOTICE

ON ADE EQUIPPED MACHINES, DO NOT CONNECT TO THE ANALYZER CONNEC-
TION PORT INSTALLED WITH THE UPRIGHT MONITORING SYSTEM MODULE.

1. Connect the hand-held analyzer at the ground control
station using the four-pin connector.

2. Pull out the emergency stop button at the ground con-
trol station and turn the key switch to ground controls.
Start the engine.

3. Advance to access level 1 by scrolling to the ACCESS

ENTER]
LEVEL menu and press "ENTER" :] Using the arrows
on the keypad, enter the password "33271" and press

ENTER
"ENTER" .
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4. Scroll through the top level menu until SERVICE MODE 5. Scroll left to right through the above menu items until
"TOWER LIFT DOWN?" sub menu appears on the bottom
ENTER]
appears. Press "ENTER" to select this menu item.
After pressing "ENTER" one of the following screens will
be displayed:

ENTER
line of the analyzer display. Press the "ENTER" j key.

6. The controller will now display the following:
N

JLG f D

f

Sm o
<>

Or

N

ESC ENTER]

3121628
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7. Enter the service code "81075" and press the "ENTER" The flashing and scrolling messages will repeat until the

ENTER] ENTER]
key. The controller display will now display the "ENTER" key is pressed.
following,
/f \\ 8. When the "ENTER" key is pressed, the UMS will be
M disabled and the display will read:
SERVICE MODE: f N
WARNING M
TOWER LIFT DOWN
#5C ENTER] ‘ FOLLOW MANUAL ‘
R A //__J ESC ENTER]

followed by:

@ 3 I

9. Before using tower lift down adhere to the following:
SERVICE MODE:
ms

« Make sure the main boom is fully retracted.

+ Make sure the tower boom is fully retracted.

BC ENTER + Slowly lower the tower boom.

\\\N A //—J/ 10. When the platform has been safely lowered to the
ground, exit the service mode by pressing the Emer-
( ) gency Stop Switch (EMS) at the ground controls. Upon

loss of power (pressing the EMS) to the system, the

upright monitoring system will reset and all functional-
y ity will be restored to the machine.
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Figure 4-15. UMS Sensor Location
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Figure 4-16. UMS Module Location
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1 |IGN POWER (7-33V) 1 | +5VANALOG EXCITATION
2 | GROUND 2 |ANALOG INPUTO
3 | DIGITAL INPUT 0 3 | ANALOG GROUND
4 | DIGITAL INPUT 1 4 | +5V ANALOG EXCITATION
5 | DIGITAL INPUT 2 5 | ANALOG INPUT 1
6 | DIGITAL INPUT 3 6 | ANALOG GROUND
7 | DIGITAL OUTPUT 0 (PWM, IF) 7 | ANALOG INPUT 2
8 | DIGITAL OUTPUT 1 (PWM, IF) 8 |ANALOG INPUT 3 (NOT'POPULATED)
9 | DIGITAL OUTPUT 2 (PWM, IF) 9 |CANBUS HIGH
10 | DIGITAL OUTPUT 3 (PWM, IF) 10 | CANBUS LOW
11 | DIGITAL OUTPUT 4 (PWM) 11 | ANALYZER TRANSMIT
12 | DIGITAL OUTPUT 5 (PWM) 12 | ANALYZER RECEIVE
J2 J1
GRAY- BLACK
1 1 1
o} [} [} [} o O [0} o] Q o ] [0}
7 8 9 10 112 1 2 3 4 5 6
6 5 4 3 2 1 12 11 10 9 7
e] o O O O O [e] (¢] (e] o O O
] [ |-

Figure 4-17. UMS Module Pin Identification
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4.11 UMSTROUBLESHOOTING AND FAULT
MESSAGES

Backward Stability Concern Message
2/5 UMS SENSOR BACKWARD LIMIT REACHED

When the upright angle relative to the turntable is higher than
+2.5° (away from the work platform), tower lift down will be
disallowed immediately. Tower Lift Down will be re-allowed
when the upright angle relative to the turntable is less than
2.0°. If Tower Lift Down is disabled for more than 1.5 seconds,
the ground boom malfunction indicator lamp, upright tilted
lamp and platform alarm will light/sound continually and a
fault shall be raised. These conditions will be latched along
with Tower Lift Down until the upright angle is less than 2.0°
for 2 seconds and the Tower Lift Down command is returned
to neutral.

Solution:
+ Inspect sensor mounting.
« Verify sensor calibration on level pad.

- Follow the corrective action listed on decal 1702265
located near the red knob of the machine.

« Inspect machine hydraulics. Refer to Holding Valve Checks
in Section 5 - Hydraulics.
Forward Stability Concern Message
2/5 UMS SENSOR FORWARD LIMIT REACHED

When the upright angle relative to the turntable is less than -
4.0° for longer than 1.5 seconds, the ground control boom
malfunction indicator lamp, the platform malfunction indica-
tor lamp, and platform alarm will light/sound continually and a
fault will be raised. The light/alarm signal will stop only when
the upright angle reaches values greater than -3.0° for 2 sec-
onds.

Solution:
+ Inspect sensor mounting.
« Verify sensor calibration on level pad.
+ Tower lift down.

« Inspect machine hydraulics. Refer to Holding Valve Checks
in Section 5 - Hydraulics.
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Auto Detection Input Low Message

2/5 AUTO DETECTION INPUT LOW

If the UMS detects a valid ground module software version but
digital input 2 is not tied high the UMS module shall report a
fault.

Solution:

+ Inspect wire harness, there should be 12 volts going into
pin J1-5 (black connector) of UMS module.

UMS Sensor Communications lost
6/6 UMS SENSOR COMMUNICATIONS LOST

If the UMS detects a valid ground module software version but
digital input 2 is not tied high the UMS module shall report a
fault.

Solution:

« Inspect wire harness; CANbus communications are on pins
J2-9 & J2-10 (gray connector) of the UMS module.

« Using access level 1 of the UMS module, under “DIAGNOS-
TICS” CAN, EX/SEC and TX/SEC should be values greater
than 0. Also “BUS OFF:"” and “BUS ERR:"” should be 0 and
“PASSIVE:" should be a low value.

Out of Usable Range Message

8/1 UMS SENSOR OUT OF USABLE RANGE

When both the Chassis tilt sensor and the UMS sensor read
greater than 10° in the same direction the UMS will be disen-
gaged until the condition no longer exists and a fault shall be
raised.

Solution:

« Verify the message clears when operating the machine on
grade less than 10°.

+ Inspect sensor mounting.

« Verify sensor calibration on level pad.
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UMS Sensor Not Calibrated Message
8/1 UMS SENSOR NOT CALIBRATED

If the control system detects a sensor out of range condition or
a not calibrated fault with the UMS angle sensor, the control
system shall report a fault and disable Tower Lift Down and
activate the ground boom malfunction indicator lamp, upright
tilted lamp and platform alarm continually

If the control system detects that the UMS angle sensor has
not been calibrated, the ground boom malfunction lamp will
flash at a 3 Hz rate until the system is calibrated or disabled.

Solution:

- Calibrate sensor.

UMS Sensor Faulted Message
8/1 UMS SENSOR FAULTED

If the system detects that the UMS sensor frequency outside
the 100Hz +/- 5Hz range or the duty cycle is outside 50% +/-
21% range the control system shall report a fault.

Solution:
+ Inspect wire harness going to the sensor and UMS module.
+ Inspect sensor mounting.

+ Replace sensor.

3121628

Incompatible Software Detected Message

9/9 INCOMPATIBLE SOFTWARE DETECTED

If the control system detects that the ground module software
is incompatible with the UMS module, the UMS module shall
report a fault and disable the footswitch signal to the ground
module.

Solution:

- Update ground module software.

Calibration Faults

CAL FAILED-CHASSIS NOT LEVEL

The control system shall display a fault in the event the raw
sensor output is greater than +5° for the chassis sensor.

CAL FAILED-UMS SENSOR RAW OUTPUT OUT OF RANGE

The control system shall display a fault in the event the raw
sensor output is greater then +5° for the UMS sensor.

CAL FAILED-CALIBRATION DISRUPTED

If calibration is disrupted, the control system shall display this
fault.

CAL FAILED- UMS SENSOR MOVEMENT NOT DETECTED

The UMS angle has not detected the required amount of
movement during calibration.
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4.12 ARTICULATINGJIB

NOTE: Pin numbers listed in the following procedures are refer-
enced in Figure 4-18., Location of Components-Articulat-
ing Jib.

NOTE: Using a suitable lifting device, support the jib.

Removal

1. For platform/support removal see platform/support
removal diagram. (See Section 4.1, Platform).

2. Position the articulating jib boom level with the ground.

3. Remove mounting hardware from platform (slave) cylin-
der pin #1. Using a suitable brass drift and hammer,
remove the cylinder pin from articulating jib boom.

4. Remove mounting hardware from articulating jib boom
pivot pin #2. Using a suitable brass drift and hammer,
remove the pivot pin from boom assembly.

Disassembly

1. Remove mounting hardware from articulating jib boom
pivot pins #3 and #4. Using a suitable brass drift and
hammer, remove the pins from articulating jib boom
pivot weldment.

2. Remove mounting hardware from rotator support pins
#5 and #6. Using a suitable brass drift and hammer,
remove the pins from rotator support.

3. Remove mounting hardware from lift cylinder pin #7.
Using a suitable brass drift and hammer, remove the cyl-
inder pin from articulating jib boom.

Inspection

NOTE: When inspecting pins and bearings Refer to Section 2.5,
Pins and Composite Bearing Repair Guidelines.

1. Inspect articulating fly boom pivot pin for wear, scoring,
tapering and ovality, or other damage. Replace pins as
necessary.

2. |Inspect articulating fly boom pivot attach points for
scoring, tapering and ovality, or other damage. Replace
pins as necessary.

3. Inspect inner diameter of articulating fly boom pivot
bearings for scoring, distortion, wear, or other damage.
Replace bearings as necessary.

4. Inspect lift cylinder attach pin for wear, scoring, tapering
and ovality, or other damage. Ensure pin surfaces are
protected prior to installation. Replace pins as neces-
sary.

5. Inspect inner diameter of rotator attach point bearings
for scoring, distortion, wear, or other damage.

6. Inspect all threaded components for damage such as
stretching, thread deformation, or twisting. Replace as
necessary.

PLATFORM (SLAVE) LEVELING CYLINDER

JIBLIFTCYLINDER

ARTICULATINGJIB

Figure 4-18. Location of Components-Articulating Jib
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7.

Inspect structural units of articulating jib boom assem-
bly for bending, cracking, separation of welds, or other
damage. Replace boom sections as necessary.

Assembly

1.

4.13

Align lift cylinder with attach holes in articulating jib
boom. Using a soft head mallet, install cylinder pin #7
into articulating jib boom and secure with mounting
hardware.

Align rotator support with attach hole in articulating jib
boom. Using a soft head mallet, install rotator support
pin #6 into articulating jib boom and secure with
mounting hardware.

Align bottom tubes with attach holes in rotator support.
Using a soft head mallet, install rotator support pin #5
into articulating jib boom and secure with mounting
hardware.

Align articulating jib boom with attach hole in articulat-
ing jib boom pivot weldment. Using a soft head mallet,
install rotator support pin #4 into articulating jib boom
and secure with mounting hardware.

Align bottom tubes with attach holes in articulating jib
boom pivot weldment. Using a soft head mallet, install
rotator support pin #3 into articulating jib boom pivot
weldment and secure with mounting hardware.

Align articulating jib boom pivot weldment with attach
holes in fly boom assembly. Using a soft head mallet,
install pivot pin #2 into fly boom assembly and secure
with mounting hardware.

Align the platform (slave) leveling cylinder with attach
holes in articulating jib boom pivot weldment. Using a
soft head mallet, install platform (slave) leveling cylinder
pin #1 into articulating jib ' boom pivot weldment and
secure with mounting hardware.

SEQUENCE FOR HOSE REPLACEMENT IN THE
TOWER BOOM

Remove the tower boom front cover bolts, exposing the
Powertrack.

Remove bolts to disconnect the top bar of the Pow-
ertrack

Pull the Powertrack out of base boom. (as far as hoses
will allow)

At left side rear of upright, remove access cover plate (4)
bolts. (others if necessary)

Remove access cover plate, (4) bolts, from bottom front
of fly boom.

Cut cable ties that attach hose to be replaced.

3121628

10.

11.

12.

13.

14.

15.

4.14

Disconnect hose that is to be replaced, and cap the male
fitting.

Attach the new hose to the end of the hose to be
replaced.

Pull these lines thru the upright and out the bottom,
then feed back into the fly boom.

At the Powertrack, in front of the tower boom, open the
Powertrack links to expose the hose to be replaced.

Pull hose to be replaced, attached to the new hose, thru
the fly boom and thru the Powertrack links.

Disconnect new hose from the replaced hose and con-
nect to fitting where the damaged hose was connected.

Roll Powertrack back into base, and attach the top bar of
the Powertrack (2) bolts to the inside top of the fly boom
section.

Check for leaks and hardware tightened securely.

Replace access cover plates and front cover.

LIMIT SWITCHES ADJUSTMENT

Main Boom Horizontal Limit Switch

1.

2,

NOTE:

Place machine on level surface.

Raise main boom 5 to 10 degrees above horizontal. limit
switch should activate before this point.

Lower main boom until limit switch resets. This should
be 1 degree above to 4 degrees below horizontal. (See
Figure 4-22. for adjustments)

Angle indicator should be placed approx. 2 ft. from the
main boom pivot pin and the attach point on the main
boom. Tower angle switch must be reset before main boom
angle switch can be activated.

Tower Boom Horizontal Limit Switch

Place machine on level surface.

Raise Tower Boom 8 to 13 degrees above horizontal. The
tower angle limit switch should activate at this point.

Lower the tower boom until the limit switch resets. This
should be 2 to 7 degrees below where the switch was
activated. (See Figure 4-19. and Figure 4-20. for adjust-
ments).
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main SWITCH (DUAL CAPACITY BOOM ANGLE SWITCH) SHOWN FOR
REFERENCE ONLY.

SWITCH TO ACTIVATE WHEN MAIN BOOM IS RAISED 5° TO 10° ABOVE HORIZONTAL.

B C

SWITCH TO ACTIVATE WHEN TOWER BOOM IS RAISED
TO 8°TO 13° FROM HORIZONTAL SWITCH TO RESET
WHENTOWERBOOMISLOWEREDTO2°TO7°FROM

HORIZONTAL.
SUGGESTED
INITIAL ARM
POSITION
MOUNTING SETTING

HL

SURFACE \ d @
MOUNTING/
SURFACE

SWITCH ORIENTATION

VIEW A

=

SWITCH ORIENTATION

VIEW B

PLUNGER VALVE TO ACTUATE WHEN
BOOM IS RAISED BEYOND 76° FROM
HORIZONTAL.

—

90°

SUGGESTED
NN INITIAL ARM

: | POSITION
\J\J b\ SETTING

SN

5

0258217 R

Figure 4-19. Boom Valve and Limit Switches Location (Sheet 1 of 3)
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See Section 4.15, Boom Valve
Adjustment

VIEW C

ADJUST GAP TO WITHIN 0.20 in. (5 mm) (PREFERRED GAP 0.125 in. LEDS WILL LIGHT WHEN POWER 1S
(3.175 mm) WHEN LOWER BOOM IS FULLY RETRACTED AND AFTER ON AND TARGET IS WITHIN SENSING
VALVE IS ADJUSTED ADJUST SWITCH BY LOOSENING CLAMP ON DISTANCE

TELE ROD AND SLIDING TO APPROXIMATE 0.125 in. (3.175 mm) GAP -

1.0 in. (25.4 mm) CEN-
TER PROXIMITY SWITCH
IN MOUNT

0258217 R

VIEW D

Figure 4-20. Boom Valve and Limit Switches Location (Sheet 2 of 3)
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See Section 4.15, Boom Valve
Adjustment

VIEW E e

Figure 4-21. Boom Valve and Limit Switches Location (Sheet 3 of 3)
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Dual Capacity Angle Limit Switch (800A only)

NOTE:

NOTE:

NOTE:

The boom position and location of the Main Boom Dual
Capacity Switch requires a working surface 20 ft. (6m) high
to safely check and adjust the switch.

Place machine on level surface.

From platform control, with less than 500 Ibs. (227 kg) in
platform, raise tower boom to maximum angle. Extend
main boom until the capacity indicator lights change
from 1000 lbs. (454 kg) to 500 Ibs. (227 kg).

With main boom length in this position, raise the main
boom until the indicator lights change back to the 1000
Ibs. (454 kg) indicator.

The Dual Capacity Limit Switch, located at the telescope
cylinder of the Main Boom, Figure 4-22., will activate the
1000 Ib. light when the main boom is at 56 to 61
degrees.

Place angle indicator on main base boom at least 2 ft.
(0.6m) from pivot pin.

Lower main boom until 500 Ib. light comes on. The
boom angle at this point should be 50 to 55 degrees.

If limit switch settings need to be changed, you will need to
recheck that the 500 Ib. light comes on at 50 degrees to 55
degrees when lifting down.

Raise, extend, retract, and lower main boom. Check for
smooth operation.

3121628

Main Boom Length Switch (800A only)

1.
2.

Lift main boom to approximately horizontal.

Telescope boom out until 500 Ib. light comes on (may
need to use auxiliary power to position boom correctly).

Mark the wear pad location on the main fly boom.
Telescope the main boom to full extension.

Measure from the mark on the fly boom to the wear pad.
The dimension should be 167" to169".

Lower the tower boom until limit switch resets. This
should be 2 to 7 degrees below where the switch
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4.15

1.

NOTE:

BOOM VALVE ADJUSTMENT

Adjust the screws so the plunger on the valves has 0.250
in. (6.35 mm) travel remaining when the lower boom is
fully raised and retracted.

After the valves are adjusted, adjust the proximity
switches to within 0.20 in. (5 mm) of their target. The
LED’s on the proximity switches will light when the
power is on and the switch is within 0.20 in. (5 mm) of
the target. There is a proximity switch to back up both
valves.

The cam valve under the boom requires the tower boom to
be completely lowered and the cam valve mounted on T/T
requires the tower boom to be fully elevated prior to
adjustment.

Tower Boom

1.

4-54

Shim up wear pads until 1/32 inch (0.8 mm) clearance to
adjacent surface.

When adjusting wear pads, removing or adding shims,
bolt length must also be changed.

a. When adding shims, longer bolts must be used to
ensure proper thread engagement in insert.

b. When shims are removed, shorter bolts must be
used so bolt does not protrude from insert and
come into contact with boom surface.

1.

Shim up wear pads to within 1/32 inch (0.8 mm) clear-
ance between wear pad and adjacent surface.

Adjusting wear pads, removing or adding shims, bolt
length must also be changed.

a. When adding shims, longer bolts must be used to
ensure proper thread engagement in insert.

b. When shims are removed, shorter bolts must be
used so bolt does not protrude from.insert and
Sheaves and wire rope must be replaced as sets.
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4.16 ROTATOR ASSEMBLY

Theory of Operation

The L20 Series rotary actuator is a simple mechanism that uses
the sliding spline operating concept to convert linear piston
motion into powerful shaft rotation. Each actuator is com-
posed of a housing with integrated gear teeth (01) and only
two moving parts: the central shaft with integrated bearing
tube and mounting flange (02), and the annular piston sleeve
(03). Helical spline teeth machined on the shaft engage
matching splines on the in- side diameter of the piston. The
outside diameter of the piston carries a second set of splines,
of opposite hand, which engage with matching splines in the
housing. As hydraulic pressure is applied, the piston is dis-
placed axially within the housing - similar to the operation of a
hydraulic cylinder - while the splines cause the shaft to rotate.
When the control valve is closed, oil is trapped inside the actu-
ator, preventing piston movement and locking the shaft in
position.

Bars indicate starting positions
of piston and shaft. Arrows indi-
cate direction they will rotate.
The housing with integral ring
gear remains stationary.

As fluid pressure is applied, the
piston is displaced axially while
the helical gearing causes the
piston and shaft to rotate simul-
taneously. The double helix
design compounds rotation:
shaft rotation is about twice that
of the piston.

3121628

The shaft is supported radially by the large main radial bearing
and the lower radial bearing. Axially, the shaft is separated
from the housing by the main and lower thrust washers. The
end cap is adjusted for axial clearance and locked in position
by set screws or pins.

Required Tools

Upon assembly and disassembly of the actuator there are
basic tools required. The tools and their intended functions are
as follows:

1. Flashlight - helps examine timing marks, component
failure and overall condition.

2. Felt Marker - match mark the timing marks and outline
troubled areas.

3. Allen wrench - removal of port plugs and set screws.
4. Box knife - removal of seals.

5. Seal tool - assembly and disassembly of seals and wear
guides.

6. Pry bar - removal of end cap and manual rotation of
shaft.

7. Rubber mallet- removal and installation of shaft and pis-
ton sleeve assembly.

8. Nylon drift - installation of piston sleeve

9. End cap dowel pins - removal and installation of end cap
(sold with Helac seal kit).
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The seal tool is merely a customized standard flat head screw-
driver. To make this tool you will need to heat the flat end with
a torch. Secure the heated end of the screwdriver in a vice and
physically bend the heated end to a slight radius. Once the
radius is achieved round off all sharp edges of the heated end
by using a grinder. There may be some slight modifications for
your own personal preference.

1 .‘!uuuﬁﬁ

ShiE d i

J:j” J:ﬂ’:ﬂ;ﬁﬂuu " T e
LYY AR SR e
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PARTS HARDWARE SEALS BEARINGS ACCESSORIES
1. Housing 103.1. Screw 200. T-Seal 302. Wear Guide 400. Stop Tube
2. Shaft 103.2. Washer 202. T-Seal 304. Thrust Washer 420.1 Bushing
3. PistonSleeve 106.1. PortPlug 204. 0-ring 420.2 Bushing
4. EndCap 106.2. PortPlug 205. CupSeal 421.1 Bushing
109. LockPin 207. BackupRing
113. Capscrew 304.1. Wiper Seal

Figure 4-24. Rotator - Exploded View
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) 1
103.1 103.2
OPTIONAL VALVE MANIFOLD

COUNTERBALANCE, ITEM #401
MOTION CONTROL, ITEM #403

PARTS HARDWARE SEALS BEARINGS ACCESSORIES
1. Housing 103.1. Screw 200. T-Seal 302. WearGuide 400. Stop Tube
2. Shaft 103.2. Washer 202. T-Seal 304. Thrust Washer 420.1 Bushing
3. PistonSleeve 106.1. PortPlug 204. 0-ring 420.2 Bushing
4. EndCap 106.2. PortPlug 205. CupSeal 421.1 Bushing
109. LockPin 207. BackupRing
113.  (Capscrew 304.1. WiperSeal

Figure 4-25. Rotator- Assembly Drawing
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DisassemMy 3. R:mov)e the lock pins using an "Easy Out” (a size #2 is
shown).

A CAUTION

SECURE PRODUCT TO SLOTTED TABLE OR VISE.

A CAUTION

CONTENTS UNDER PRESSURE. WEAR APPROVED EYE PROTECTION. USE CAU-
TION WHEN REMOVING PORT PLUGS AND FITTINGS.

NOTICE

MAKE SURE WORK AREA IS CLEAN.

1. Remove the cap screws (113) over end cap lock pins
(109).

If the pin will not come out with the “Easy Out’, use 5/1
6" drill bit to a depth of 1/2” (12.7mm) to drill out the
entire pin.

4. |Install the end cap (4) removal tools provided with the
Helac seal kit.

2. Using a 1/8” (3.18mm) drill bit, drill a hole in the center
of each lock pin to a depth of approximately 3/16"
(4.76mm).

5. Using a metal bar, or similar tool, unscrew the end cap
(4) by turning it counter clockwise.
| N
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6. Remove the end cap (4) and set aside for later 8. Every actuator has timing marks for proper engage-
inspection. ment.

7. Remove the stop tube if equipped. The stop tube is an
available option to limit the rotation of the actuator.

9. Prior to removing the shaft, (2), use a felt marker to
clearly indicate the timing marks between shaft and pis-
ton. This will greatly simplify timing during assembly.
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10. Remove the shaft (2). It may be necessary to strike the 13. At the point when the piston gear teeth come out of
threaded end of the shaft with a rubber mallet. engagement with the housing gear teeth, mark the pis-
ton and housing with a marker as shown.

11. Before removing the piston (3), mark the housing (1)
ring gear in relation to the piston O.D. gear. There should
now be timing marks on the housing (1) ring gear, the
piston (3) and the shaft (2).

14. Remove the o-ring (204) and backup ring (207) from
end cap (4) and set aside for inspection.

15. Remove the wear guides (302) from the end cap (4) and
12. To remove the piston (3) use a rubber mallet and a plas- shaft (2).

tic mandrel so the piston is not damaged.

- >’

..~-__.__
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16. To remove the main pressure seals (205), it is easiest to 19. Remove the piston O.D. seal (202) from the piston.
cut them using a sharp razor blade being careful not to
damage the seal groove.

20. Remove the piston I.D. seal (200). You may now proceed
to the inspection process.

17. Remove the thrust washers (304), from the end cap (4)
and shaft (2).

18. Remove the wiper seal (304.1) from its groove in the end
cap (4) and shaft (2).
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|nspe¢tion 3. Inspect the wear guide condition and measure thick-
ness (not less than 0.123” or 3.12 mm).

NOTICE

SMALL OR MINOR SURFACE SCRATCHES CAN BE CAREFULLY POLISHED.

1. Clean all parts in a solvent tank and dry with com-
pressed air prior to inspecting. Carefully inspect all criti-
cal areas for any surface finish abnormalities: Seal
grooves, bearing grooves, thrust surfaces, rod surface,
housing bore and gear teeth.

Assembly

1. Gather all the components and tools into one location
prior to re-assembly. Use the cut away drawing to refer-
ence the seal orientations.

2. Inspect the thrust washers (304) for rough or worn
edges and surfaces. Measure it's thickness to make sure
it is within specifications (Not less than 0.092” or 2.34
mm).
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2. Install the thrust washer (304) onto shaft (2) and end cap 4. Using a seal tool install the main pressure seal (205) onto
(4). shaft (2) and end cap (4). Use the seal tool in a circular
motion.

3. Install the wiper seal (304.1/green 0-ring) into the 5. Install the wear guide (302) on the end cap (4) and
groove on the shaft (2) and end cap (4) around the out- shaft (2)

side edge of the thrust washer (304).
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6. Install the O-ring (204) and back-up ring (207) into the Repeat this step for the outer seal (202).
inner seal groove on the end cap (4). S :

8. Insert the piston (3) into the housing (1) as shown, until
the outer piston seal (202) is touching inside the hous-

7. |Install the inner T-seal (200) into the piston (3) using a .
ing bore.

circular motion.

Install the outer T-seal (202) by stretching it around the
groove in a circular motion.

Each T-seal has 2 back-up rings (see drawing for orienta-
tion).

B %
Beginning with the inner seal (200) insert one end of b/u
ring in the lower groove and feed the rest in using a cir-
cular motion. Make sure the wedged ends overlap cor-
rectly.
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9. Looking from the angle shown, rotate the piston (3) until 11. Install the shaft (2) into the piston (3). Be careful not to
the marks you put on the piston and the housing (1) damage the seals. Do not engage the piston gear teeth
during disassembly line up as shown. Using a rubber yet.

mallet, tap the piston into the housing up to the point
where the gear teeth meet.

12. Looking from the view shown, use the existing timing
marks to line up the gear teeth on the shaft (2) with the
gear teeth on the inside of the piston (3). Now tap the
flange end of the shaft with a rubber mallet until the

10. Looking from the opposite end of the housing (1) you
can see if your timing marks are lining up. When they do,
tap the piston (3) in until the gear teeth mesh together.
Tap the piston into the housing the rest of the way until gear teeth engage.
it bottoms out. , e
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