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Cylinder Block Specifications

ENGINE

Tappet
Inspection item Standard Lirmit Referance page
3 : 04724 - 04734 in. 04742 in.
Tappat bore (block) insida diamsater {12,000 - 12.025 mm} | (12.045 mm)
. - 04715 - 4720 in. O ATOT i, See nspeciion of isgpets on
Teppet stem oulsice cRamiels {11.975 - 11.990 mm) | {11.955 mm) | page 6-42
O dearance 00004 - 0LO020 in. 00035 in.
(0,010 - 0.050 mm) (0.0%0 rmrm)
CYLINDER BLOCK SPECIFICATIONS
Cylinder Block
Inspaction item Standard Limmit Referance page
. _— 34646 - 34857 in. J4T24 in.
Cylinder insida diamatar
f - {88.000 - 88.030 mm} | (88200 mm) | ., Inzpection of cyfinder
Roundnass i i hiock on page S0
Cylindar bare . 00004 in. (0T mm) 0.0012 in. £ag
Taper ar kess (003 mm}
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Failure code {DTC) list

FAILURE CODE (DTC) GENERAL DESCRIPTION

Hefarenced
Error ltem ECH
Failune page number
Failure phenomanan oy YT A
et (Display of screen) ton | gyep. | FRIlUPE
(OTC) Ares Status i disg-
nosis
BE1232 | Slant Assisi Rty Abrossaly & Em & Pizzd | PidTe
BE1Z31 | Sdart Assis Relay Abrosmaliy E Sl Aast ok Em @ PLEasd | P4 | FiS
BR[| S Al Pelsy inleemition Fadom Irimrretisnd Eafes L P-TE
831242 | CHD solarod vaka Aonomaity A Emy & Plaazd | F14-TE
281241 | CHD safencd vake Abnormabty 8 CE0 sckenckd vive Emy @ Pizasd | E1480 | Ris4a
BHT2 | CSD e vake niematent Fris Irtrrmretien) B Priadg | P
o i e i s Ermoe & {5 Werto &P} PibEe | P-4
#1411 ﬁf“ A s T Eme B {Sm0 Moor A-Phss) PHIYY | Pi4-B6
aa1412 Eﬁ";‘:"“m Mo Bt el Mot Emo & {50 Waorior 8- Phiasa) Fiatze | F14.88
Ea1411 Effh:"g“ tiep Motaf -prane)) Ao Erme 8 {5tz Kior B: Phasal P43 | P48
e = ECR vabal FISED
e rr.ar-.-;.m R - Erme A 4 59p Wiotor C-Frase) Piazig | Pia-azr
w1423 "_E'ffb""g‘“ N o o Ermy B {35 Moo C-Prerse ) Pz | Pl
#1432 Eﬂf‘:“‘&”whmww Ervar & {5te Mtor D PFRase) pr4aze | pr4ss
E8143] Ef;:‘:"“"&“'hw D-phaen) Abrror Ermee 3 {500 kool D-Prass) Fi4333 | Pi4a0s
BEH1S2 | Of Prossire Swheh Opar Chrail O peassury wadch Eme PHEY | Pt
SE1158 | Cd Presam Lo En Aorm Ol Frassuse Dascard Exo PHEA | P
BSEY | Chwge Sich Jipen Cleoul) Chame ssiich | Erme PrEg2e | PO
BETSE | Cmege Bl Charge Alsm Prgsn | PM-HR | pjser
T | — atmmmal Wit Tenperstan PLETD | Pra-E
ARt | — A chearsr Cloggng Alsm PG | P10
aitsn | — {khwninr geparmic Shrm Pristg | Pt
BEIHT | Rack Acusior Abnormaity (Low Cumeni Erme W cuman] FlEze | PiLa
BT | Reck &dupor Abnomeskly (High Comend) | fach srtusicr Ermr frigh ot} PERIEE | PoW-118 Bk
SE17H | Rack Aduaior Bechanical Fafun | Wacrsarical fakum PiziT | PALTR |
81214 | Engisa Troubin Ergini: Eme FLHdE | PH-tm0
BRIGES | FlashROn Emor fiheghaam &) Ermr i heiomam A POERSTE
BEIB08 | FisshROM Erme iChecksam B.CI FREEN | B fChechesm B, &) RN
o PIS0SE | prggm
BB4630 | Map Fomal Eme Mo e Enm PARELE
251601 | EEPROM Emor {Chaocksum) ECinenal | g E o 4Checkzam) FEn1i2 o
BEDED | EEPRIOM Memory Deietion Emor Emy fruacteris o) PG 2
BEEN | Bz Aonormality oh BC) Eme & PIBIEE
gEEn | — Bah O Emw @ Ptz | L
gaEz | — EmeC PIRIZTE
BA0GES | Man Aol Encr Rl Ty Emw FocBsid | FibiM | Fi5E5
#BGOH | CAM Commencaion Eme CAN Commusssaiion Em vonz | PaazE | Rism
FBGAET | Immobiizer CAN Commundcalion Evor Erow §CARN comemen b LigaTHE | Pid-i2R
FEHIET | — itk Emy {paisn comiranicaon| unETE | PaLfm | RisTS
FECAZE | Immobiizer Sysiwn Ente Em {5 yalem| UMEs7 | Pt
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Analog Input Related Failures FAILURE CODE (DTC) GENERAL DESCRIPTION

3. Check of harness continuity:
* Hemowe the cooling watar temperature sensor and E-ECU from the hamess.

¢ Check the hamess continuity using a circuit tester.

Teminal Continmuity Slatus
Sensor signal wire E16 ]:EEE} ' Available | OK:nomal
[E-ECU n between sensor connector] | ynayajlable  NG: hamess disconnection

Sensor GMND wire E28 | Available | OK:nommal

[Between E-ECU and sensor connector] | jnayajlable | NG: hamess disconnection

Betwean E16 and othar terminal GMD | Unavailable [1OFK: nommal
(betwaen E25 and other terminallGND) T g qjjanie NG: hamess short-circuited with GND
E28 i GND/E45/E4T ' Available | OK: normal
' Unavailable |NG: hamess disconnection
Botween E28 and other terminals . Unavallable | OK: nommal
' Available 'NG: hamess short-circuited with anothar
Wiring
NG ¢ Check if the harness is damaged, or if the wiring is correct.
* Heplace the hamess.
Ok Check the cutput voltage of tha cooling water temperalure sensor. — Go to [4.
Cutput voltage check of the cooling water temperature sensor)

4, Qutput voltage check of the cooling water temperature senscr:

¢ Connect the 26 eco-checker harness between E-ECU and machine's hamess (for details, ses[How 1o
uze the 256 eco-checker harnesz] (P15-5). And connect the all connectors (sensors, E-ECU).

* Measura the voltage betwean sensor signal E16 and EZ8 (E35 and E2B) using a circuit testar.

Voltage Status Action
' * Raplace the hamess.
* Replace the cooling water temperature Sensor.

0K | ReplaceE-ECU.
(Mormal range)

E1B(E25) < 0.2[V] NG

0.21V] < E16(E25) < 4.8V

¢ Replace the hamess.
* Replace the cooling water temparature sensor.

4.8V < E16(E25) NG

NG * Check if the harness |s damaged, or if the wiring is cormect.
* Replace the hameass.
OK ReplaceE-ECU.
BRE.T Senes 15-29
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Electric Wiring Precautions

ELECTRIC WIRING

ELECTRIC WIRING
PRECAUTIONS

Failure to follow these precautions may result in the
failure of an elecirical component and the loss of
warranly coverage on that item as well az related
itemz. Make sure that all users read and
understand these precautions.

NOTICE

Do not reverse thie posilive {+) and negative (<)
ends of the battery cable. The altermator diode and
stator coil will be damaged.

NOTICE

When the battery indicator goes out, it should not
come an again, The battery indicator only comes
on during operation if the altermator fails. However,
if an LED iz usad in the battery indicator, tha LED
will shinge faintly during normal operation.

NOTICE

Make sure that the combined total resistance of the
battery cable in both directions between the starter
maotor and the battery is within the value indicated
in thie Baftery Cable Resistance chart in tha Eleciric
Wiring Section of this manual. The starter motor will
malfuncticn and fail if the resistance is higher than
the specified value.

HEE-T Sanes
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NOTICE

Removing the battery cables or the battery while
the engine iz operating may cause damage to tha
currant limiter depending on the electrical
equipment being used. Thiz situation could causa
lozs of control of cutput vollage. The confinuous
high voltage of 23 - 24 volts (for 3000 min” {rpm)
dynamao} will damage the current limiter and other
electrical eguipmant.

NOTICE

Reversing the battery cable connections at the
battery or on the engine will destroy the SCR diode
in the current limiter. This will cause the charging
system to malfunction and may cause damage to
the electrical hamessas.

13-3
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ENGINE

Crankshaft and Camshaft

Disassembly of Crankshaft and
Piston Components

B Removal of pistons

NOTICE

Keeap the piston pin parts, piston assemblies, and
connecting rod aszemblies together o be relumed
to the same position during the reassembly
process. Label the paris using an appropriate
meerthod.

NOTICE

Engines with high operating hours may have a
ridge near the top of the cylinders that will catch the
piston rings and make it impossible to remmove the
pistons. Use a sultable ridge reamer to remove
ridges and carbon prior to remaving the pistons.

Maote: Pistons can fall from cylinder block iF the
engine is inverded. Rolale the engine so the
connecling rods are horizontal before
removing the connecting rod caps.

—_—

Uzing a feeler gauge, measure the connacting
rod side clearance as shown (Figure 6-51).
See Connecling Rod on page 6-8 for the
standard lmit. If the measurement is out of
specification, replace the crankshaft,
connacting rod, or both.

-

Filgure 6-51
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2. Measure bearing ol clearance prior o removing
the pistons and connecting rods to determine
axtent of wear. Record the measurements.

NOTICE

Mark the connecting rod caps and connecting
rods =0 the caps and connacting rods stay
together.

1- Remove the bearing cap. Do not remowve the
bearing inserts at this time.

2= Wipe oll from the bearing Inzert and
crankshaft journal surfaces.

3- Place a piece of PLASTIGAGE"
(1. Flgura 6-52) along the full width of the
bearing inserl.

Figure 6-52

NOTICE

Do not rotate the crankshaft when using
PLASTIGAGE. A false reading may result.

4- Rainstall bearing cap and tighten to
specification. See Special Torgue Charf on
page 6-10,

5- Remove beanng cap.

G- Compara the width of the fiattenad
PLASTIGAGE to the graduation marks on

the package (1, Figure 6-53}. The mark that
mast clozely matches the width of the

flattened PLASTIGAGE will indicate the
bearing oil clearance.
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MECHANICAL SYSTEM FAILURE DIAGNOSIS Failure Diagnostic List
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