ino [©

TRUCKS

A Toyota Group Company

SERVICE MANUAL INFORMATION

SB-18-036 COE DTC P24FE WORKSHOP
MANUAL CORRECTION

GROUP: SERVICE MANUAL UPDATE
BULLETIN NO: SB-18-036

DATE: 12-18-2018

REF: SB-A-11-094



SUBJECT VEHICLES: 2017MY-2020MY Cab Over Engine (COE)
Trucks equipped with an JOSE.

The following is to inform you of the above caption. This service
data should be attached to the relevant pages of the workshop
manuals for maintenance and to use for servicing.

OVERVIEW:
Workshop manual correction of DTC P24FE procedure.
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DTC: P24FE

ENOHOE ITE06020162 1
DTC: P24FE Remove the SCH catalyst
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1. Technical description
* Deterioration of SCH catalyst is determined by a drop in the purification efficiency.
* Purification efficiency is calculated by upstream and downstream NOx sansors.

*+ Basides other factors, purification efficiancy may drop due to the increase or decrease of DEF amount supplied, a
deviation in MH; absorption to the sensing unit.

=zDescription of malfunction=
+ Deterioration of DEF SCR catalyst is detected.
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2. DTC set condition
(1} DTC detection condition

Conditions below continue for 10sec

+ 000 rpm = Engine speed = 2500 rpm.

+ Engine speed = 300 rpm for 2 seconds.

+ 30 mm3/st.cyl = Fuel quantity = 150 mm3/st.cyl.

+ 150 kg/h = Exhaust gas mass flow < 1,000 kg/h.

* 210 °C (410 °F) = SCR catalyst temp = 340 °C (644 °F).

* DOC temp = 200 °C (392 °F).

* |ntake air temperature = -20 °C (—4°F).

+ 50% = Ratio of actual NH; load = 120%.

* Calculated HC load = 1.0 g.

+ NOx sensor No.1 (SCR upstream) and NOx sensor Mo.2 (SCH downstream) are valid for 121 seconds.
+ [DPR active regeneraticn not in process.

* DEF injection volume = 50mg/s.

+ DEF quality san=or is valid, and 35% = DEF quality concentration = 25%.

+ 50 ppm = NOx (SCR upstream) < 1000 ppm.
(NOx sensor Mo.1 (SCH upstream) stable and NOx sensor No.2 (SCR downstream) stabla)
(2)  Judgment critoria
+ Calculate Average NOx conversion efficiency from MOx sensor Mo.1 (SCR upstream) and NOx sensor Mo.2
(SCR downstream].
Average NOx conversion efficiency < 0.03.

3. Reset condition
+ Immediately after returning to normal or after clearing the DTC and resetting the SCR related memory.

4. Indication, warning or system control regulation when the DTC is set.
+ MIL: OFF
+ SVS light: ON

5. Symptoms on the vehicle when the DTC is sat

<Symptoms on the vehicle dus to backup control (fail safe function)=

<Symptoms on the vehicle due to malfunctions
* Qutput is limited, and vehicle speead is limited (SCR inducemeant).

6. Pre-ingpection work
* (Check that the battery voltage is in the normal range.
* Check that no abnormality ks found by the diagnostic system check.

7. After-inspection work
* Clear all past DTCs and perform SCH related memory reset.
+ Check if no DTC is stored after test drive.
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ENGINME (JOSENTROUBLESHOOTING 2-1385

Estimated failure factors

* Remove the SCRH catalyst.

* NOx sansor malfunction.

* Ajr flow sensor malfunction.

* DEF SCH Temperature sensor malfunction.

* After treatment fuel injector malfunction.

* SCR catalyst: miscalculation of adsorpticn amount or HC poisoning.
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INSPECTION PROCEDURE: P24FE

1 Check the DEF solution

1. Check the DEF solution concentration.

Standard values

30 - 35%

Do the measurements meet the standard value?

Go to step 2. Replace the DEF solution.

If the DEF concentration is below the stan-
dard, drain the DEF solution through the tank
drain with the key ON, and then refill the tank
with at least 5 liters (1.3 gallons) of DEF.
Afterward, drive the vehicle and confirm that
the problem does not recur under driving
conditions.

Perform "After-inspection work™ of INFOR-
MATION section.

2 Perform a basic engine check [HING DX Il ]

1. Perform a basic engine check using the ENGINE BASIC INSPEC-
TION SHEET (ENGIME INSPECTION CHECK SHEET).

Was any failure found?

Repair or replace the faulty part. Go to step 3.
Perform "After-inspection work™ of INFOR-
MATION section.
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ENGINE (JosE)TROUBLESHOOTING 2-1397

Inspect the air flow meter

1. Check the installation of the air flow meter.

2.  Make sure thera is no dirt, damage or clogging in the sensing unit
of the air flow meter.

Was any failure found?

e ]

Clean the sensing unit and install it properly. Go to step 4.
If damaged, replace the air flow meter.
Perform "After-inspection work" of INFOR-
MATION section.

Inspect the DEF SCR Temperature sensor (SCR inlet) connector

1. Check the connection of the DEF SCR Temperature sensor (SCR
inlet) connector (loosaness and poor contact).

Was any failure found?

(e ]

Connect securely, repair if needed. Go to siep 5.
Perform "After-inspection work" of INFOR-
MATION section.

Inspect the DEF SCR Temperature sensor (SCR inlet)

1. Check the installation of the DEF SCH Temperature sansor (SCRH
inlat).

2. Make sure there is no dirt, damage or clogging in the sensing unit
of DEF SCR Temperature sensor (SCR inlat).

Was any failure found?

~E

Clean the sensing unit and install it property. Go to step 6.
If damaged, replace the sensor.

Perform "After-inspection work" of INFOR-
MATION section.
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6 Inspect the DEF SCR Temperature sensor (SCR inlet) unit

EHTEQZ L2 O 3E0

1.

2.

Seat the starter key to the "LOCK" position.

Dizconnact the DEF SCR Temperature sensor (SCH inlet) connac-

tor.

Usa the elactrical tester to measura the registance botween tha
terminals of the DEF SCR Temperature sensor (SCH inlet).

Haasu.n?rnant Tasta_r Standard values
conditions connections
DEF SCR Tempar-
i ature sensor (SCR | 20 °C {68 "F}:
Starter key: LOCK inlet) 290 0
FAT+ — FAT-

Do the measurements meet the standard value?

YES

Gotostep 7.

Replace the DEF SCR Temperature sensor
{SCR inlet).
Perform "After-inspection work™ of INFOR-
MATION section.

7 Check the DEF pipe (pump « injector)

1.

Check the DEF pipe (pressure ling) and verify that there are no
dizconnections, clogging, corrogion, or cracks.

Was any failure found?

YES

Repair or replace the faulty part.

MATION section.

Perform “After-inspection work™ of INFOR-

Go to step 8.
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Inspect the DEF injector 1 [HINO DXl ]

SHTEOE 274351

1.

Turn the startar key to the "LOCK" position.

Remove the DEF injector from the muffler.
Remove the DEF injector from the DEF piping (pressure ling).

Using the dropper, add the DEF solution into the DEF injector inlat
until the DEF injector is filled with the DEF solution and leave the
DEF injector for approximately 1 minute. And then, install the DEF
injector to the DEF piping (pressurs ling).

Connact the diagnostic tester (HING DX 11 ) to the vehicls.
Turn the starter key to the "ON" position.
Select [DCU.

Select [Inspection Meanu] on HING DX 1l and check the operaticn
of the DEF injector.

<Inspeaction procedure-

(1) Select [Inspection Menu).

(2) Select [Start inspection].

(3) Select [Leak test] and make sure that the pressure of the DEF
solution pump is stable at 850 to 950 kPa for 1 minute.

(4) Select [Exit] and make sure that the pressure of the DEF solu-
tion pump retums to the orginal level.

(5) Hepeat (3) and (4) for 3 times.

(6) Maksa sure that the amount of DEF injected is as specified as
patterns 1 to 3 of [Inspection Menu).

HINT

The DEF crystal is soluble in the DEF solution. Clogging maybe
eliminated by repeating injection several times. For this reason,
even if there are the DEF deposits on the tip of the DEF injector, it
is not an abnormality as long as the abowve injection is possible.

|s operation normal?

L)

Re-install the DEF injector on the muffler. Goto step 9.

Goto step 10.
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Inspect the DEF injector 2 [HING DX ]

1. Set the starter kay to the "LOCK" position.

2. PReplace the DEF injector with a new one. {Do not install it on tha
muffler.)

3. 5Sat the startor key to the "ON" position.

4.  Salect [Inspection Menu] on HIND DX Il and chack the operation of
the DEF injector again.

<Inspection procedure=
{1} Select [Inspacticn Meanu].

EHTEOZ 120 382

(2} Select [DEF solution addition test].
(3) Select [Start inspection]
* (Check that aquecus DEF solution is sprayed from the agueous DEF
solution injector.
(4) Select [Pattern 1]
(5} Select [Pattern 2]
(B} Select [Pattern 3]

Is operation normal?

Install the new injector on the muffler and
complete the check.

After installing the injector, idle the engine
(for about 10 min.) and on HINO DX 1 (Data
monitor and Active test) verify that the DEF
solution is stable between 800 kPa and 1,051
kPa.

Perform “After-inspection work™ of INFOR-
MATION section.

Re-install the DEF injector and replace the
DEF pipe (pressure line).

After replacing the pipe, idle the engine (for
about 10 min.) and on HINO DX 1l (Data moni-
tor and Active test) verify that the DEF solu-
tion is stable between 800 kPa and 1,051 kPa.
Perform " After-inspection work” of INFOR-
MATION section.
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2-14

10

Inspect the exhaust pipe

1.  Make sure there is no soot leakage from the exhaust pipe cutlat.

Was any failure found?

e

* Replace the DPR filter and the PM sensor.
After replacing the filter, execute a DPR
manual regeneration and check if no DTC
(P24FE) is detected.

* Perform the fuel injector test to check the
fuel injector if DPR manual regeneration
has failed.

Perform "After-inspection work" of INFOR-
MATION section.

Goto step 11.

11

Check the DEF crystallization

1.  BRemove the SCR catalyst.

HINT

+ Refer to the workshop manual "DPR (DIESEL PARTICULATE
ACTIVE REDUCTION SYSTEM)" in the chapter "EXHAUST SYS-
TEM (JOSE)" (S5-LJOSE19* or S5-LJOSE20*) for removal and

installation of the SCR catalyst.

2.  Remove the outlet chamber sub assembly.

3. Remove the monolithic converter assembly.

4. Confirm the presence of DEF crystallized substance inside the
outlet chamber sub assembly and monolithic converter assembly.

5. Check for crystallized substance in NOx sensor No.2 (SCH down-
stream).

Is there DEF crystallized substance?

(e

Remove the DEF crystallized substance.
Perform “After-inspection work" of INFOR-
MATION section.

Go to step 12.
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12 |Inspect the NOx sensor No.1 (SCR upstream) [HINO DX Il ]
1. Tum the starter key to the "ON" position.
Exampls| .
e 2. StartDXI.
bywgs drasa
i N i L EFCEN]

EHTEOZ 2 T0a0 353

3. Onthe DX Il window, click [Diagnosis).
Select the vehicle model and region, and check [Engine].
Select either Upload IMF file and then [Read out] to read out.

4. Select [Enging], and press the click button.

5.  Writing soot volume
HINT

¢ As in the window on the left, write a soot volume [2.2] using the
customization function. Record the original value not to forget.
The example in the window is [0.674].

¢ If the soot volume is indicated between 2.2 to 5.0 from the

beginning, press the DPR regeneration button in this state with-
out rewriting the soot volume.
In such a case, do not stop regeneration halfway.

EHTEOH2 a0 368
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SHTECE ZTH0 380

Turn the starter key "OFF" and then "ON" according to the instruc-
tion.
Then, click [OK].

Chack that ECL writing has been completed. Click [OK].
Rafer to the window on the left.

Start monitoring using the data monitoring function of DX 11 .
Chack the output waveform of the NOx sansor on the monitor.

Select [Data monitor and Active test].
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10. Select [Data monitor Setting].
Refer to the window on the left.

CICH L
e o BT ML DT
EHTECZ L2703 381

11. From the szelection window on the left, select the following 4 items.
Click OK.

* MNOx level (before catalyst)

+ NOx level (after catalyst)

+ SCH catalyst exhaust gas temperature (DCU reception)
+ Water temperature sansor 2

12, (i} Click [3tart] to display the window to check the data storage
dastination.
(i) Click [OK] to start data monitoring.

12. Start the engineg.

14. Press the DPR manual regeneration switch of the vehicle.
Start regenearation.
HINT
* Since NOx sensor waveform is not detected until the exhaust
gas temperature and coolant temperature reach the specified
values or more, perform DPR regeneration to increase the
exhaust gas temperature and coolant temperatura.
+ Specified values
- SCR catalyst temperature : over 250 °C {482 °F}
- Coolant temperature : over 70 °C {158 °F}

EHTEOZ 2 0G0 364

15. On the DX |1l data monitor, monitor the SCR catalyst temperature,
coolant temperatura and NOx levels before and after.
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16. Following the detarmination manual, determine the guality of the
sensor according to the NOx sensor waveform data on the moni-
for.

HINT
+ NOx sensor reference value (During DPR manual regeneration)
- NOx sensor No.1 (SCR upstream) : 0.168 or more

This is the end of the troubls shooting.

17. After completing the trouble zhooting, press the DPR switch (but-
ton) to stop the regeneration.

18. Turn the starter key OFF once to stop the engine. Turn it ON again.
19. Rewrite the scot volume to the recorded original value.

{Example) Refar to the window on the left.

e —— For the case of this window, the scot volume to write is [0.6].

| =737 (olvoumebwie
b BT e B W on

SHTEOE 27001388

20. Check that the original soot volume has been written, and click
[OK].
— Reafer to the window on tha left.

e — D]

21. Select [System protection data] to check [Manual regeneration

completion frequency]. Click [Reset]. Refer to the window on the
left.
NOTICE
Unless this memory reset is performed, the DTC of abnormal
regenaration frequency would turn on.

SHTEDZ 7001388
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Refer to the window on the left.

22. Check that the mamory raset has bean completed. Click [OK].

SHTEOZ a0 369

Does the NOxX controller operate properly?

YES

Go to step 13.

Replace NOx sensor Mo.1 (SCR upstream)
that does not operate properly.
13 |Inspect the NOx sensor No.2 (SCR downstream) [HINO DX Il ]
1. Tum the starter key to the "ON" position.
gEﬂnE!e} .
rr—— T e T 2. StartDXII.
—
— | || p—— T
= | —
W e I s M I Erira]
EHTEOE 2705 370
3.  Onthe DX |l window, click [Diagnosis].

Examole] Salect the vehicle model and region, and check [Engine].
J—_.:;:m = Salect either Upload INF file and then [Read out] to read out.
| . I T

Casias
| TEmeany|

e
o
[r.Emien]

EHTEO L e 371
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4, Select [Enging], and prass the click button.

5. Writing =oot volume

HINT

* Asg in the window on the left, write a soot volume [2.2] using the
customization function. Record the original value not to forget.
The example in the window is [0.674].

+ If the soot volume is indicated between 2.2 to 5.0 from the
beginning, press the DPR regeneration button in this state with-
out rewriting the soot volume.

In such case, do not stop regeneration halfway.

6. Turn the starter key "OFF" and then "ON" according to the instruc-
ticn.
Then, click [OK].

7. Chack that ECL) writing has been completed. Click [OK].
Refer to the window on the left.
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8. Start monitoring using the data monitoring function of DX I .
[Exampla) Check the output waveform of the NOx sensor on the monitor.

[ TR T waat

e W o W e TEACEEEDT]

EHTEQZ L2 O I

9. Select [Data monitor and Active tast].

10. Salect [Data monitor Setting].
Refer to the window on the left.

] - o .
i - | | i e
e BT W e [ e e [ EE ]

11. From the selection window on the left, select the following 4 items.
Click OK.

* MNOx level (before catalyst)
* MNOx level (after catalyst)

SCH catalyst exhaust gas temperature (DCU raception)
Water temperature sansaor 2

LEFTER

EHTEOZ IO ITa
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12. (i} Click [Start] to display the window to check the data storage

destination.
(i) Click [OK] to start data monitoring.

SHTEOE N 270301380

13. Start the engine.

iEmmlEL — s 14. Prass the DPR manual regeneration switch of the vehicle.
g — Start regeneration.
e HINT
[t + Since NOx sensor waveform is not detected until the exhaust
gas temperature and coolant temperature reach the specified

values or more, perform DPR regeneration to increase the
exhaust gas temperature and coolant temperature.

+ Specified values

- SCH catalyst temperature : over 250 °C {482 "F}

SHTEOIZTTa01381

- Coolant temperature : over T0 °C [158 "F}

15. On the DX Il data monitor, monitor the SCH catalyst tempearature,
coolant temperature and NOx levels before and after.

16. After complating the DPR manual regeneration, following the
determination manual, determine the guality of the sensor accord-
ing to the NOx sansor waveform data on the monitor.

HINT

+* NOx sensor reference value (After DPR manual regeneration)

+* NOx sensor No.2 (SCR downstream) : -0.064 or less

+ Diagnosiz timing: Within 5 minutes after completion of manual
regeneration of DPR.

+ [f the value of NOx sensor No.2 (SCR downstream) is -0.064 or
more, perform the above items 14 through 16 again. If the value
of NOx sangor No.2 (SCR downstream) is -0.064 or more for two
consecutive times, the NOx sensor No.2 (SCR downstream) is
malfunctioning.

This iz the end of the trouble shooting.

17. Turn the starter key OFF once to stop the engine. Turn it OMN again.
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18. After completing the trouble shooting, rewrite the soot volume to
the original valusa.
Salect [Engine] as in the window on the left. Click the [Click] but-
ton.

18. Rewrite the soot volume to the recorded original value.
Befer to the window on the left.
For tha case of this window, the soot volume to write is [0.6].

20. Check that the original soot volume has been written, and click
[OK].
Refer to the window on the left.

21. Select [System protection data) to check [Manual regeneration
completicn freguency]. Click [Reset]. Refer to the window on the
left.

NOTICE
Unless this memory reset is performed, the DTC of abnormal
regeneration frequency would turn on.
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22. Check that the memory reset has been completed. Click [OK].

Reafer to the window on tha left.

Dose the NOx controller operate properly?

L=

Go to step 14.

Replace NOx sensor No.2 (SCR downstream)
that does not operate properly.

14 |Inspect the SCR catalyst [HINO DX Il ]
1. Set the starter switch to the "LOCK" position.
) 2. PBReplace tha SCRH catalyst.
S0, N
" 3. Set the starter switch to the "ON" position.
||!|IIIIIII i - { .
i ] E 4. [Erase the trouble history.
'Jl‘i'"ll' - _:-:.-’I; IT,_‘sff"fxﬁ‘
L'J;'E;Qﬁ@gl h 5. Porform SCR related memory reset.
&. Form the DTC detection condition.
SHISEEEREEAT 7 galact [Engine] and check if P24FE has been detactad.
Has DTC P24FE been detected?

L=

Replace the engine ECLL.

Perform "After-inspection work" of INFOR-

MATION section.

Procedure completed. (SCR catalyst is
faulty.)

Perform “After-inspection work" of INFOR-
MATION section.
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