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170-3 SERIES 12-6-1

TESTING AND ADJUSTING

Check, measurement
item

Sym-
bol Troubleshooting tool Part Number Remarks

Electrical components,
wiring harnesses L

1 Wiring harness checker 799-601-9000 T-adapter for HD30 and DT, box

2 Socket (S) 795-799-5520 For speed sensor

3 Socket (C) 795-799-5530 For intake air temperature sensor
For coolant temperature sensor

4 Socket (A) 795-799-5540 For fuel temperature sensor

5 Cable
795-799-5540
(cummins No.

3824774)
Atmospheric pressure
Fuel rail pressure sensor
Timing rail pressure sensor
Fuel pump actuator
Fuel rail actuator
Timing rail actuator
Engine oil pressure sensor
Boost pressure sensor
Fuel pump pressure sensor

6 Cable
795-799-5470
(cummins No.

3824775)

7 Cable
795-799-5480
(cummins No.

3824776)

TOOLS FOR TESTING, ADJUSTING,
AND TROUBLESHOOTING
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12-104 170-3 SERIES

TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHART

Example of troubleshooting when exhaust gas is black
Let us assume that [Clogged air cleaner] is taken to be the cause of black exhaust gas. Three symptoms
have causal relationship with this problem: [Exhaust gas slowly became black], [Power slowly became
weaker], and [Dust indicator is red].
If we look from these three symptoms to find the causes, we find that there is a relationship with five causes.
Let us explain here the method of using this causal relationship to pinpoint the most probable cause.

S-7 Exhaust smoke is black (incomplete combustion)
General causes why exhaust smoke is black

Insufficient intake of air
Defective condition of fuel injection
Excessive injection of fuel

: Possible causes (judging from Questions and Check items)

: Most probable causes (judging from Questions and Check items)

: Possible causes due to length of use (used for a long period)

: Items to confirm the cause.

Legend

Questions

CleanReplaceReplaceAdjustCorrectReplaceReplaceReplaceReplaceReplaceReplaceReplace

Check
items

Troubleshooting
Remedy

Clogged
air

cleaner
element

Seized
turbocharger,
interference

Defective
contact
of

valve
and
valve
seat

Improper
adjustment
of

valve
clearance

Leakage
of
air

between
turbocharger
and
cylinder
head

Crushed,
clogged
muffler

Worn
piston
ring,
cylinder
liner

Defective
fuel
pump

Defective
injector

Cut,
worn
injector
O-ring

Failure
timing
rail

pressure
sensor

Defective
timing
rail

actuator
(Marked
)

Causes

Inspect air cleaner directly

When turbocharger is rotated by hand, it is found to be heavy

When compression pressure is measured, it is found to be low

Inspect valve clearance directly

When muffler is removed, exhaust sound improves

Inspect between turbocharger and cylinder head directly

When pressure at outlet port of fuel pump is measured, it is found to be low

When temperature of injector of each cylinder is measured, there are some cylinders that are low

Abnormality in timing rail pressure sensor system is indicated ( 1)

Inspect sensor directly (Output voltage)

Inspect actuator directly (Resistance and filter for clogging)

Confirm recent repair history

Degree of use of machine Operated for long period

Color of exhaust gas

Suddenly became black

Gradually became black

Blue under light load

Non-specified fuel is being used

Engine oil must be added more frequently

Power was lost
Suddenly

Gradually

Dust indicator is red

Muffler is crushed

Leakage of air between turbocharger and head, loose clamp

When exhaust manifold is touched immediately after starting engine, temperature of some cylinders is low

Noise of interference is heard from around turbocharger

Clanging sound is heard from around cylinder head

Exhaust noise is abnormal

Engine pickup is poor and combustion is irregular

Blow-by gas is excessive
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15-20 170-3SERIES
(7)

2. Grindingcouterbore
After grindingthe top surfaceof the cylinder
blocka , measurethedepthof thecounterbore.
If it is not withinthe standarddimension,or if
thereareblackenedportionsonthecylinderliner
b contactsurfaceof thecounterbore(patricularly
in thefront-to-reardirection),or thereisspeckled
wear,andtheseportionsextendovermorethan
halfof thecontactwidthof thedeck,correctthe
counterboredepthL withintherepairlimit.After
correcting,if the counterboredepth is within
14.05- 15.525mm, combinewith shimsand
adjustso that the linerprotrusion"l" is 0.07-
0.15mm.
a CounterboredepthL:

Standarddimension14 mm
Repairlimit:15.46mm

a Protrusionofcylinderliner"l" :
Standardvalue:0.07- 0.15mm

a Roughnessofcounterbore:Max.12.5S(See
diagramontheright)

a Machinedshape:(Seediagramontheright)
Machineonlytheshadedareato adjustthe
depthofpartc of thecounterbore.
Machiningdimensionofpartd: Max.0.4mm
Machiningdimensionofparte:Max.0.7mm
Machiningdimensionofpartf:

0 - Max.0.06mm
Angleofpartg tocenter(straightline)of cyl-
inder:90°
Removeburrsfromthetaperedparts,etc.
Letterh indicatesthecenterof thecylinder.
SetR to0.2- 0.4mm.

For the extraamountfor counterboredepthL,
decidethemachiningamountso thattheprotru-
sionof thecylinderlinerwill be withinthestan-
dardvalue.
Whengrindingwithintherepairlimitwhencoun-
terboredepthL exceedsthe standarddimen-
sion,set themachiningamountso that1 of the
shims(1)shownbelowwillbeusedforeachcyl-
inder.

[Reference]Adjustmentshimsforcounterboredepth
Unit:mm

a Insidediameterj and outsidediameterI of
shims(1)

I: 205.5±0.15mm
j: 194.6 mm

PartNo. T t Weight
(kg) Remarks

6162-29-2260 1.50 0.025 0.004
6162-29-2250 0.80 0.025 0.002
6162-29-2240 0.50 0.025 0.001
6162-29-2230 0.26 0.025 0.001
6162-29-2220 0.20 0.020 0.001
6162-29-2210 0.16 0.016 0.001

+0.05
0

+30'
0

+0.030
0

GRINDINGTHETOPSURFACEOFCYLINDERBLOCK
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