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Tools for testing, adjusting, and troubleshooting 1

Testing/Adjusting item Sym-
bol Part No. Part name Q'ty Remarks

Testing exhaust gas
color A

1 799-201-9001 Handy smoke checker 1 Bosch index: 0 - 9

2 Commercially
available Smoke meter 1

Measuring exhaust
temperature B 799-101-1502 Digital thermometer 1 -99.9 - 1,299°C

Adjusting valve
clearance C Commercially

available Clearance gauge 1 Intake: 0.35 mm
Exhaust: 0.57 mm

Measuring compression
pressure D

1 795-502-1590 Compression gauge 1 0 - 7 MPa {0 - 70 kg/cm2}

2
795-471-1330 Adapter 1

For 140E-3, 5
6261-71-6150 Gasket 1

Measuring blow-by
pressure E

1 799-201-1590 Gauge 1 0 - 10 kPa {0 - 1,000 mmH2O}
799-201-1504 Blow-by checker 2

2 799-201-1450 Adapter 2
3 799-201-1151 Nozzle 2
4 799-201-1571 Tube 1

Measuring engine oil
pressure F

1

799-101-5002 Hydraulic tester 1
Pressure gauge: 2.5, 6, 40, 60 MPa
{25, 60, 400, 600 kg/cm2}

790-261-1204 Digital hydraulic tester 1
Pressure gauge: 60 MPa
{600 kg/cm2}

799-101-5160 Nipple 1 PT1/8
790-301-1210 Joint 1 14 × 1.5 (male) - PT1/8 (female)

or
799-101-5230 Nipple 1 Size: 14 × 1.5 mm

07002-11423 O-ring 1
2 799-401-2320 Gauge 1 Pressure gauge: 1 MPa {10 kg/cm2}

Measuring intake air
pressure G

799-201-2202 Boost gauge kit 1 -101 - 200kPa {-760 - 1,500 mmHg}
799-401-2220 Hose 1 I-coupler type (if necessary)

Measuring fuel pressure H

1

799-101-5002 Hydraulic tester 1
Pressure gauge: 2.5, 6, 40, 60 MPa
{25, 60, 400, 600 kg/cm2}

790-261-1204 Digital hydraulic tester 1
Pressure gauge: 60 MPa
{600 kg/cm2}

799-101-5160 Nipple 1 PT1/8
2 Under setting Adapter 1 8 × 1.25 (male) - PT1/8 (female)
3 07002-10823 O-ring 1
4 799-401-2320 Gauge 1 Pressure gauge: 1 MPa {10 kg/cm2}

Measuring pressure
limiter leakage and
injector return rate

J

1 6151-51-8490 Spacer 1 14
2 6141-71-1710 Joint 1 10

3 Commercially
available Hose 1 Inside diameter: Approx. 11 mm

4 Commercially
available Hose 1 Inside diameter: Approx. 17 mm

5 Commercially
available Measuring cylinder 1

6 Commercially
available Stopwatch 1

7 07376-70315 Plug 1 Size: 03
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Related circuit diagram

This is the excerpted circuit diagram related to troubleshooting.
Connector No.: Indicates (model - number of pins) (color)
Arrow (io): Indicates the approximate mounting place on machine
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S-7 Exhaust smoke is black (incomplete combustion) 1

*1: Failure code [CA559], [CB559] and failure code [CA2249], [CB2249]
*2: Failure code [CA144] and failure code[CA145]

General causes why exhaust smoke is black
q Insufficient intake of air
q Excessive injection of fuel
q Defective spray condition of fuel
q Improper selection of fuel
q Overheat

o See "S-14 Coolant temperature becomes too high
(Overheating)"

q Controller is controlling in derate mode
(limiting injection rate (output) because of an error in
electrical system)

Causes

Clogged
air

cleaner
element

Seized
turbocharger
or

interference
of

turbocharger

Defective
contact
of

valve
and
valve
seat

Improper
valve
clearance

Leakage
of
air

between
turbocharger
and
cylinder
head

Crushed
or

clogged
muffler

Worn
piston
ring
and/or
cylinder
liner

Stuck
or

seized
supply
pump
plunger

Clogged
or

seized
injector

Abnormally
worn
injector

Clogged
fuel
spill
piping
(on

cylinder
head
side)

Improper
injection
timing

Improper
fuel
injection
pressure

Defective
coolant
temperature
sensor
or

wiring
harness

Questions

Confirm recent repair history
Degree of
machine operation Operated for long period E E E E

Color of exhaust
gas

Suddenly became black w Q Q Q
Gradually became black w Q Q
Blue under light load w

Non-specified fuel is being used Q Q
Oil replenished more frequently w

Power was lost
Suddenly w Q Q Q
Gradually Q Q Q Q

Dust indicator is red (if indicator is installed) w
Muffler is crushed w
Air leaks between turbocharger and cylinder head, and clamp is loosened w

Check
items

Engine is operated in low-temperature mode at normal temperature Q Q Q
When exhaust manifold is touched immediately after starting engine, temperature
of some cylinders is low Q w
When engine is cranked, interference sound is emitted from around turbocharger w
When engine is cranked, abnormal sound is generated around cylinder head w
Torque converter stall speed or pump relief speed is high
(Fuel is injected excessively) Q Q

Exhaust noise is abnormal Q w Q
Engine does not pick up smoothly and combustion is irregular Q Q Q Q Q w
Blow-by gas is excessive w
If spill hose from injector is disconnected, abnormally much fuel spills w

Troubleshooting

Inspect air cleaner directly q
When turbocharger is rotated by hand, it is fount to be heavy q
When compression pressure is measured, it is found to be low q q
Inspect valve clearance directly q
When muffler is removed, exhaust sound improves q
Carry out troubleshooting of failure code for "No-pressure feed by supply pump
error (*1)" q q
When a cylinder is cut out for reduced cylinder mode operation, engine speed
does not change on some cylinder q
Inspect fuel spill piping (on cylinder head side) directly q q
Carry out troubleshooting of failure code for "Abnormality in coolant temperature
sensor error (*2)"

Remedy CleanReplaceCorrectAdjustingCorrectReplaceReplaceReplaceReplaceReplaceCorrectAdjustingAdjustingReplace
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