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Maintenance Section
3408 Marine Engine Maintenance Schedule

3408 Marine Engine Maintenance Schedule

NOTE: For all marine transmission lubrication and
maintenance activities, refer to your marine
transmission or vessel OEM literature.

Use fuel consumption, service hours, or calendar time,
whichever occurs first, to determine maintenance
intervals. Experience has shown that maintenance
intervals are most accurately scheduled on the basis of
fuel consumed rather than service hours.

Daily

Walk-Around Inspection — Inspect engine for

leaks and loose conNNEeCtions ..........cccocvvieenicnvicneianns 71
Engine Crankcase — Check oil level ...............ccco.... 72
Cooling System — Check coolant level .........c........... 73

ir Cleaner — Check service indicator/Service air
leaner when needed .........coei e 73
ir Starter (If Equipped) — Check lubricator oil

[EBVE] o 75
Clutch (If Equipped) — Check/Adjust/Lubricate ....... 76
Marine Transmission — Check oil level ................... 76

Every 2550 L (675 gal) of Fuel or 50 Hours

Zinc Rods - Inspect/Replace .........ccoccoveeeieiieicnee 77

INTErval) ooveeieiic 0 k.x » .

_ \ >

///\ \\\\ \>
Every 12,750 L (3375 gal) of Fuel orgzso/ or
Hours or Yearly AN

&/ \\\y

1Scheduled Oil Sampling (S+0+S) - Obtain
Sample and analysis ......c...ccceeviveieniini e 78
1Engine Crankcase — Replace oil and filter(s) ......... 79
1Crankcase Breathers — Clean ..........c.cccocviienne 82
Fuel System — Clean primary fuel filter (if
equipped)/Replace final fuel filter .............cccceciiennens 82
Fuel Tank — Drain water and sediment ..................... 85

Cooling System (Conventional HD Coolant
Only)- Test for SCA concentration OR obtain Level

| coolant analysis/Add SCA if necessary .........c.c...... 86
Air Cleaner - Clean/Replace air filter elements ........ 88
Belts — Check/Adjust/Replace .........cccocceviieiinnicnn, 90
Hoses and Clamps — inspect/Replace ..................... 91
Batteries — Ciean/Check (if required) ........c.cccccoenee 92

N

First 12,750 L (3375 gal) of Fuel or 250 Hours \
Valve Lash — Check/Adjust (at the first oil ohang@ L /

Every 51,000 L (13,500 gal) Of Fuel Or 1000
Hours

Engine Protection Devices - Inspect/Check ........... 94
Magnetic Pickup — Inspect/Adjust ...........ccccccennnnn, 94
Every 153,500 L (40,500 gal) Of Fuel Or 3000
Hours

Water Temperature Regulators (Thermostats) —

REPIACE ... oot 95

Cooling System (Extended Life Coolant Only) -

Add EXEENET .....ocvviiiiiec e 96

2Cooling System (Conventional HD Coolant

Only) — Drain/Clean/Replace coolant ....................... 96

Engine Mou ts - INSPEC ..o, 98

Crankshaft Vibration’Damper - Inspect ................. 99

Valve Lash, Valve Rotators ~ Check/Adjust ........... 99

Fuel Ratio Control, Set Point, and Low Idle ~

ChECK/AQIIST vt 100

PAR Ang'?sls Obtain ..o 101

\\

Eyery 2/56 000 L (67,500 gal) Of Fuel Or 5000
\

A\ Q

Fuél Injection Nozzles - Test/Exchange ................ 102
\J@cket Water Pump - Inspect/Rebuild or

EXChange ..oocooooeeiieiic e 103

Raw/Sea Water Pump - Inspect/Rebuild or

EXChange ....cccvoieiii i 103

Alternator - Inspect/Rebuild or Exchange ............. 103

Starting Motor - Inspect/Rebuild or Exchange ..... 103
Air Compressor (If Equipped) — Inspect/Rebuild

OF EXChanGe ....cooveviiiiieeccs e 103
Turbocharger — Clean/Inspect/Check .................... 104

Every 6000 Hours Or Four Years
Cooling System (Extended Life Coolant Only) -

Drain/Flush/Replace Coolant .............cccovviiiinncnn. 105
Overhaul
Overhaul Considerations ...........c.ccocooiveiiiinnnne. 106

1 3408 Marine Engines that are equipped with the
deep oil sump [87 L (92 qt)] may perform this
maintenance after 25,500 L (6750 gal) of fuel or 500
Hours.

2 |f a commercial HD coolant/antifreeze meeting ASTM
D4985 specifications is used, or if a mixture of
commercial SCA and water is used, this maintenance
should be performed at a maximum of One Year.
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3412 Marine Engine Maintenance Schedule

NOTE: For all marine transmission lubrication and
maintenance activities, refer to your marine
transmission or vessel OEM literature.

Use fuel consumption, service hours, or calendar time,
whichever occurs first, to determine maintenance
intervals. Experience has shown that maintenance
intervals are most accurately scheduled on the basis of
fuel consumed rather than service hours.

Every 76,000 L (20,000 gal) Of Fuel Or 1000
Hours

Engine Protection Devices - Inspect/Check
Magnetic Pickup - Inspect/Adjust ...............cooce 94
Every 227,500 L (60,000 gal) Of Fuel Or 3000

Hours

Water Temperature Regulators (Thermostats) —

Daily REPIACE ...t 95
Cooling System (Extended Life Coolant Only) —
Walk-Around Inspection - Inspect engine for Add EXIENAEN ..o 96
leaks and loose coNNECLioNS .........ccovvvveverceeicnicnn. 71 1Cooling System (Conventional HD Coolant
Engine Crankcase — Check oil level ........c....cccee.. 72 Only) - Drain/Clean/Replace coolant ..........c...c.cou.... 96
Cooling System — Check coolant level ..................... 73 Engine-M ounts = INSPECE .ot 98
Air Cleaner — Check service indicator/Service air Cran&Lha\t\V ation Damper - Inspect .................. 99
cleaner when needed ..o 73 Valve 1, Valve Rotators - Check/Adjust ........... 99
Air Starter (If Equipped) — Check lubricator oil Fuel Rat|o Control, Set Point, and Low Idle -
IEVEI vt 75 CRECKJATIUSE ..o eeeesesseeseeeeeeeeeseee s sesee 100
Clutch (If Equipped) — Check/Adjust/Lubricate ....... 76 ~ PAR Analysis — Obtain ..........ccocooeeiniiini, 101
Marine Transmission — Check oil level .................... 76 ,{/’*’\\
O \\ Eﬂ/ery 379,000 L (100,000 gal) Of Fuel Or 5000
Every 3800 L (1000 gal) of Fuel or 50 Hours ... Hours
\\ o
Zinc Rods - Inspect/Replace ... (737§\ > Fuel Injection Nozzles — Test/Exchange ................ 102
Jacket Water Pump - Inspect/Rebuild or
0 EXChANGE ..o 103
Every 19,000 L (5,000 gal) Of Fuel Or 250 \ Raw/Sea Water Pump — Inspect/Rebuild or
Hours or Yearly (| / EXCHANGE ..o, 103
\\ \ Alternator — Inspect/Rebuild or Exchange ............. 103
Fuel System - Clean primary fuel filter ('fp\\\\ Starting Motor — Inspect/Rebuild or Exchange ..... 103
equipped)/Replace final fuel filter s Air Compressor (If Equipped) — Inspect/Rebuild

Fuel Tank - Drain water and sediment (., /
Cooling System (Conventional HD/ zfoo ant/x

Only)- Test for SCA concentratior, QQtaln Level

| coolant analysis/Add SCA if necessary~a................ 86
Air Cleaner — Clean/Replace air filter elements ........ 88
Belts — Check/Adjust/Replace ........c.coovcviiiiiinnnas 90
Hoses and Clamps - Inspect/Replace .................... ot
Batteries — Clean/Check (if required) ..........c..c.cc...... 92

First 38,000 L (10,000 gal) of Fuel or 500
Hours

Valve Lash — Check/Adjust (at the first oil change

INEEIVAIY oo 99
Every 38,000 L (10,000 gal) of Fuel or 500
Hours

Scheduled Qil Sampling (S+0+S) — Obtain

Sample and analysis .........c.occoocrveiienicni e 93

Engine Crankcase — Replace oil and filter(s) ........... 93
Crankcase Breathers — Clean ..............c..cooe v 93

or Exchange
Turbocharger — Clean/Inspect/Check .................... 104

Every 6000 Hours Or Four Years
Cooling System (Extended Life Coolant Only) -

Drain/Flush/Replace Coolant ........c.ccoccveinevicnnenn. 105
Overhaul
Overhaul Considerations ............ccccccvviiiiniinins 106

1 If a commercial HD coolant/antifreeze meeting ASTM
D4985 specifications is used, or if a mixture of
commercial SCA and water is used, this maintenance
should be performed at a maximum of One Year.
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Daily

You must read and understand the warnings
and instructions contained in the Safety section
of this manual, before performing any operation
or maintenance procedures.

Walk-Around Inspection

Inspect Engine for Leaks and Loose
Connections

A walk-around inspection should only take a few
minutes of your time. By taking the time to make these
checks, costly repairs and accidents can be avoided
and your equipment will be ready to run should the
need arise.

For maximum engine service life, make a thorough
inspection of the engine compartment before starting
the engine. Look for items such as oil or coolant leaks,
loose bolts, worn fan belts, loose connections and

71
Maintenance Section
Daily

* Make sure cooling lines are properly clamped and
tight. Check for loose fittings or leaks. Check the
condition of all pipes and fittings.

o Check the marine transmission oil level. Refer to the
marine transmission OEM literature or refer to the
vessel OEM literature.

¢ Inspect water pump(s) for coolant leaks.

NOTE: The water pump seal is lubricated by coolant in
the cooling system. It is normal for a small amount of
leakage to occur as the engine cools down and parts
contract.

Excessive coolant leakage may indicate the need to
replace the water pump seal. For removal and

inst m\of/v?ater pumps and/or seals, see the
Servic N@Mal for this engine or consult your
Caterp/\[a/,dealer

pect the lube system for leaks at the front and rear

trash build-up. Remove trash build-up and have repairs N

rankshaft Is, the oil pan, the oil filters, and the
made as needed. cra seals, the oil p il fi and

w" ( \/a11ve covers.

e All guards must be in place. Repair or replace m|ssmg<\ s N :,,,/ 2

or damaged guards. = \\ N
=
* Wipe all fittings, caps and plugs before servicing to \\
reduce the chance of system contamination. >

NOTICE
Fuel line clamps should not be over torqued. Over
torqueing causes the clamps to butterfly, which results

,>

NOTICE
For any type of leak (coolant, lube, or fuel }ah Up the
fluid. If leaking is observed, find the so dcorrect
the leak. If leaking is suspected, cﬁ)?eck the ﬁwd levels
more often than recommended U ntil the leak is found
or fixed, or until the susplmon a le@qs proved to be
unwarranted.

NOTICE
Accumulated grease and oil on an engine or deck is a
fire hazard. Remove this debris with steam cleaning or
high pressure water.

in low clamping force, fuel line vibration and eventual
failure. Refer to the Torque Specifications in this
manual.

e inspect the fuel system for leaks. Look for loose fuel
line clamps and fittings.

e Inspect the air inlet system piping and elbows for
cracks and loose clamps.

¢ Inspect the alternator belt and the accessory drive
belts for cracks, breaks or other damage.

Belts for multiple groove pulleys must be replaced as
matched sets. If only one belt of a two or three belt set
is replaced, it will carry more of a load than the belts
not replaced since the older belts are stretched. The
additional load on the new belt could cause it to break.

¢ Drain water and sediment from fuel tanks on a daily
basis to ensure only clean fuel enters the fuel system.

¢ Inspect the wiring and the wiring harnesses for loose
connections and worn or frayed wires.
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e Inspect the engine ground strap for good connection Engine Crankcase

and condition.
_ Check Oil Level
e Disconnect any battery chargers that are not

protected against the starter current drain. Check the The preferred time to check the oil level is when the
condition and the electrolyte level of batteries, unless engine is stopped. This maintenance should be
equipped with a maintenance free battery. performed on as level a surface as possible.

¢ Check the condition of the gauges. Replace any
gauges which are cracked or cannot be calibrated.

D11132

Jl Ma@{aln the oil level between the ADD and FULL
\mgrks n the ENGINE STOPPED side of the dipstick.
\}i}bpt fill the crankcase above the FULL mark.

Q NOTICE
f\ Operating your engine when the oil level is above the
(79 FULL mark could cause your crankshaft to dip into the

CE\\\\‘:‘// oil. The air bubbles created from the crankshaft dip-
) \\TQ ping into the oil reduce the oil’'s lubricating characteris-
AN tics and could result in the loss of power.
~ S /N
// v ‘\\//J J
N
N 2. Remove the oil filler cap and add oil if necessary.

Clean the cap. Clean the cap receptacle. Install the
cap.
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Cooling System Air Cleaner

Check Coolant Level Check Service Indicator

Check the coolant level with the engine stopped and
cool.

1. Remove the cooling system filler cap slowly to
relieve any pressure.

2. Maintain the coolant level within 13 mm (V2 inch)
below the bottom of the fill pipe or to the proper level
on the sight glass (if equipped).

o

=

Typica‘rs\iﬁ‘réé indicator, mounted on the air cleaner

housing. ) )
/

Y% engine may be equipped with a different

\ “_//:QQQicator.

. \\ 7%z/me vessels are equipped with an inlet air pressure
\§\§; —differential gauge. The gauge reads the difference

s _\\_~ between inlet air pressure before and after the air
DI19IE

> cleaner. As the air cleaner filter element becomes dirty,
~ Y the pressure differential rises. If your vessel is equipped
Typical filler cap gaskets. 3¢ with a gauge or some other type of air cleaner service

_ ‘ . indicator, follow the vessel or air cleaner OEM
3. Clean the filler cap. Inspect the filler cap 95'3% ‘ recommendations for servicing the air cleaner.
Replace the cap if the gaskets are damaget .\Gi‘arfj/the

filler cap receptacle. Install the cap. \\\\\}; A service indicator may be mounted on the air cleaner
AN or in a remote location. A colored piston showing in the
4. Inspect for leaks. YT window indicates the need for servicing the air cleaner.
/ ()
-
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D31368

Typical service indicator.

Observe the air cleaner service indicator. Clean or
replace the air cleaner filter element when the yellow
diaphragm enters the red zone or the red piston locks
in the visible position. If the air cleaner indicator shows
red at any time, clean the filter element or install a new
element.

Test Service Indicator

Air cleaner service indicators are inexpensive but
important instruments.

e Check for ease of resetting. The indicator should
reset in less than three pushes.

¢ Check the movement of the yellow core when the | k/ )

engine is accelerated to rated speed. The yellgw
should latch approximately at the greatest vaou

that is attained. SN \>
‘Q / ’\\ r7
If the indicator does not reset easily, or |f e yeHQw

core does not latch at the greatest vac&Um
indicator should be replaced. If the new |nd|oat5r will
not reset, the indicator sensor hole may be plugged.

Severely dusty environments may require frequent
indicator replacements. Replace the indicator yearly,
regardless of operating conditions. Replace the
indicator at Overhaul, and whenever major engine
components are replaced.

NOTE: When you install a new indicator, excessive
force may crack the top of the indicator. Tighten the
indicator to a torque of 2 Nem (18 Ib in).

%
\

Service Air Cleaner

NOTICE

Never run the engine without an air cleaner installed.
Never run the engine with a damaged air cleaner. Do
not use filter elements with damaged pleats, gaskets
or seals. Dirt entering the engine causes premature
wear and damage to engine components. Air cleaners
prevent airborne debris from entering the engine
through the air inlet.

NOTICE
Never service the air cleaner with the engine running
since this wjll allow dirt to enter the engine.
Q\ SO\ / j
\\\

If your ayaney element becomes plugged, the air

can split the element filter material. Unfiltered air will
g/asttca accelerate internal engine wear. Your

‘ aterﬁnﬁr dealer has air filter elements to service this
UQJ\ Cgatact your Caterpillar dealer for the correct filter

\\\elQment

\ \\
N\he air cleaner indicator shows red at any time, clean

\wthe filter element or install a new element. Clean or

\eplace air cleaner filter elements at least Every 250
Hours. Severely dusty environments may require more
frequent air cleaner service.

Refer to the Air Cleaner topic in the Every 250 Hours
section of this manual.
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Air Starter
Check Lubricator Oil Level

NOTICE
Never allow the lubricator bowl (if equipped) to be-
come empty. The starting motor will be damaged by
lack of proper lubrication.

The vanes of the starting motor are lubricated with a
fine mist of oil from the motor lubricator. Check the
level of oil in the lubricator bowl. If the bowl is less than
half full, add lubricant. Use non detergent 10W engine
oil for temperatures that are greater than 0°C (32°F).
Use air tool oil for temperatures below 0°C (32°F).

Qiler Feed Adjustment

If necessary, adjust the lubricator to release
approximately two drops of fluid per 30 seconds into
the starting motor air stream.

Air start valve (1), lubricator bowl (2), and adjustment
knob (3).

Be sure there is NO fuel supply to the engine.

1. Turn the adjustment knob CW until the knob locks.
2. Turn the adjustment knob CCW V4 turn.

3. Crank the starter motor for ten seconds and
observe the exhaust air from the starter motor mufflers.

Look for oil mist. You should see a slight oil mist. The
mist should be barely visible.

75
Maintenance Section
Daily

If no mist is observed, or if the mist is excessive: rotate
the adjustment knob in %ie turn increments to increase
or decrease the oil mist. Repeat the starter cranking
and observation until the mist is satisfactory.

NOTE: Drip rates should only be made under an
average steady flow condition. Once established, the
lubricator will automatically adjust the drip rate
proportionally to variations in air flow.

QN
Q\\s\v/{?
N4
\\‘
// =/ /
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Clutch
Check/Adjust/Lubricate

NOTICE
New power take-offs should have clutch adjustment
checked before being placed in service. Clutch adjust-
ment should be checked again after the first ten hours
of operation. New clutch plates have a “wear in” period,
and the clutch may require several adjustments until
the new plates are “worn in.”

Clutch adjustment should be checked regularly after
“‘wear in.” Heavy duty applications which have frequent
engagements and relatively long periods of clutch slip
require more frequent adjustment than light duty
applications. Operating torque should be measured to
determine if clutch adjustment is required.

Refer to the clutch OEM service instructions and the
clutch instruction plate for lubrication, adjustment, and
other service recommendations. Perform the
maintenance specified on the instruction plate.

Typical clutch Instruction Plate (1) and Serial Number
Plate (2) locations.

Do Not operate the engine with Instruction Plate
cover removed from the clutch. Personal injury may
result.

If the clutch is damaged to the point of burst failure,
expelled pieces can cause personal injury to any-
one in the immediate area. Proper safeguards must
be followed to prevent accidents.

Marine Transmission
Check Oil Level

Marine Transmission Operation, Maintenance,
Warranty, and Parts Support

Caterpillar encourages customers to refer to their
Caterpillar dealer and/or marine transmission OEM
dealer for information regarding operation and
maintenance for the marine transmission.

All warranty and parts support for the marine
transmission (including installation and service problem
resolution) will be the responsibility of the selling
dealer.

For the Iutzgééglgn ‘and maintenance requirements of
your marine transrission model, refer to the OEM
recommendaﬁbhs on the nameplate or owners’

manual. /» &/

7N\
(L o=
ON—
N
NN
\
y
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Every 50 Hours

You must read and understand the warnings
and instructions contained in the Safety section
of this manual, before performing any operation
or maintenance procedures.

Zinc Rods

Corrosion in sea water circuits can result in premature
deterioration of system components, leaks, and
possible cooling system contamination. The cause for
the accelerated corrosion may be the lack of sacrificial
zinc anodes (rods) in the sea water system.

Zinc rods are inserted in the engine’s sea water
cooling system to.help prevent the corrosive action of
salt (sea) water. The reaction of the zinc to the sea
water causes the rods to deteriorate, instead of more
critical engine cooling system parts. Rapid
deterioration of zinc rods may indicate the presence of
stray electrical currents from improperly installed or
grounded electrical attachments.

The zinc rods must be inspected every 50 service
hours and replaced when they have deteriorated.

The location and number of zinc rods depends on t‘ﬁe\\ N

<§§:\,:;;2/4 / Apply 9S-3263 Compound to the shoulder of a new
\E\\\\Q rod. Apply the compound only to the shoulder of the

N\

individual engine and the engine’s attachments. Zinc \\\Q

rods are located in: the heat exchanger bonnet, the’
aftercooler lines, the raw/sea water heat exchanger. .

bonnet, the raw/sea water pump, and the raw//ge?j) A >
water fines. ﬁ\f\:\\\\:///
AN R
\\ >
IO
Inspect ~ (N
/ L))
/ \\/
1. Remove all the zinc rod assegﬁtg%é.j e assembly
plugs are painted red for easy identificati

D13294

77
Maintenance Section
Every 50 Hours

2. Tap the zinc rods lightly with a hammer. If the rod
has deteriorated, or flakes when tapped, install a new
zinc rod.

Replace

D13295

—1¢/Unscrew or drill the old rod from the plug. Clean the

(/" plug,

rod. Install the rod into the plug.

3. Coat the external threads of the plug with 5P-3413
Pipe Sealant. Install the zinc rod assembly. Refer to the
Torque Specifications in this manual.
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Every 250 Hours

You must read and understand the warnings
and instructions contained in the Safety section
of this manual, before performing any operation
or maintenance procedures.

Scheduled Oil Sampling (S*0-S)
Analysis

For the 3408 deep sump engines and for the 3412
engines, this maintenance can be performed Every
500 Hours.

Obtain Sample and Analysis

To compliment a good preventive maintenance
program, Caterpillar recommends using S+*O+S oil
analysis at regular scheduled intervals to monitor the
condition and maintenance requirements of your
engine.

Each oil sample should be taken when the oil is warm
and well mixed to ensure that the sample is
representative of the oil in the crankcase.

Typical oil sampling valve.
To obtain S*Q+S samples:
¢ Use the oil sampling valve (if equipped)

e Use a sampling gun inserted into the sump
e Use the drain stream when changing oil

Caterpillar recommends using the first or second
method. If these methods are not feasible, then use the
drain stream method. When using the drain stream
method to obtain the oil sample, do not sample from
the first or final draining. The oil at the beginning or
end of the drain stream is not mixed well enough to be
representative of the oil in the crankcase.

Consult with your Caterpillar dealer for complete
information and assistance in establishing an S¢Q+S
program for your engine.

Q-
Q\\ NN //?
\S\\\V//
\ |
s

" [/;i\
L P
O \\E\ —///
NN ——
AR
<i\<:; = \\x\>
AN
\\\Q
‘/\
S
SO
0
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Engine Crankcase

For the 3408 deep sump engines and for the 3412
engines, this maintenance can be performed Every
500 Hours.

This maintenance should be performed on as level a
surface as possible.

Replace Oil and Filter(s)

Do not drain oil when the engine is cold. As oil cools,
suspended waste particles settle on the bottom of the
crankcase or oil pan. The waste particles are not
removed with the draining cold oil. Drain the crankcase
with the engine stopped and the oil warm. This allows
for the draining of the waste particles that are
suspended in the ail.

Failure to follow this recommended procedure would
result in these waste particles being recirculated

79
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e [f a sump pump is used:

1. Connect a suitable drain line to the pump outlet.
Ensure that the oil will drain into a suitable container.

2. With the engine stopped and the oil warm, open
the sump pump valve to the engine crankcase drain
line. The two marks on the valve must be turned so
that one mark points to the pump, and the second
mark points to the engine crankcase drain line.

3. Operate the pump handle until the crankcase is
empty.

4. Close the pump valve to the engine crankcase
drain line.

QN
N4
i/
Replace Filters
Repl ac\;ejﬁe oil filters at every oil change. Make sure to
use/the correct ol filters for your engine arrangement.

through your engine lubrication system with the new ‘,‘//::*NQ/T«E: Refer to the Duplex Qil Filters topic in this
oil. \ ‘x\ publication if your engine is equipped with duplex oil
¢ \\\,:thers.
NN
Drain Oil ¢ ;:;:;;;f,\,\\;Q
; . : 192 Caterpillar oil filters are built to Caterpillar specifica-
not allow the oil to drain into the bil u
Do not allow the ol o the bilge s m&\ tions. Use of an oil filter not recommended by
/// A Caterpillar could result in severe engine damage to
»C\\ N your engine bearings, crankshaft, etc., as a result of
After the engine has been run at norma%@ﬂ? the larger debris particles from unfiltered oil entering
temperature, STOP the engine. The methed yoy use to your engine lubricating system. Only use oil filters

drain your engine’s crankcase oil de e@@é,ﬁh;your
engine equipment. //\D <

. . . NN
o If equipped with a drain valve, turn theovalve knob
counterclockwise (CCW) to drain the oil. After the oil
has drained, turn the valve knob clockwise (CW) to

close the drain.

o If not equipped with a drain valve, remove the oil
drain plug(s) and allow the oil to drain. After the oil
has drained, clean the oil drain plug(s). Clean the oil
drain plug fitting(s). Install the oil drain plug(s).
Tighten the plug(s) to 80 = 11 Nem (60 % 8 Ib ft).

recommended by Caterpillar.

1. Remove the oil filter with a 1U-8760 Chain Wrench.
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3. Clean the sealing surface of the filter mounting
base. Make sure all of the old gasket is removed.

4. Apply clean engine oil to the new filter gasket.

NOTICE
Do NOT fill the oil filters with oil before installing them.
This oil would not be filtered and could be contaminat-
ed. Contaminated oil will cause accelerated wear to
engine components.

D11917

Element with debris. 5. Place the filter in position. Tighten the filter until the
- . - gasket contacts the base. Tighten the filter % of a turn
2. Cut the oil filter open with a 4C-5084 QOil Filter

, more (270 d@grees t;}/ hand. Do not over tighten.
Cutter. Spread the pleats apart and inspect the

element for metal debris. An excessive amount of Q\ \\

debris in the oil filter element may indicate early wear Fill Crankca%

or a pending failure. 1. Remcg% the onl filler cap. Refer to Lubricant

Use a magnet to differentiate between the ferrous and /eet ions for the proper ail to use for this engine.
non-ferrous metals found in your oil filter element. FMthe\QY%@kcase with the proper amount of oil (refer to
Ferrous metals may indicate wear on the steel and cast (\ th\Q Refill Capacities chart).

iron parts of your engine. \\\\'

Non-ferrous metals may indicate wear on the aluminum, <;§ \\> NOTICE

brass or bronze parts of your engine, such as main “JIf equipped with an auxiliary oil filter or system, extra

¢

and rod bearings, turbocharger bearings and cylinder (¢ oil must be added when filling the crankcase. Follow
heads. \ the OEM or filter manufacturer’s recommendations. If

/ the extra oil is not added, the engine may starve for oil.
Due to normal wear and friction, it is not uncommon tig

find small amounts of debris in the ail filter ele
Consult your Caterpillar dealer to arrange for fuﬁh \

\>

analysis if an excessive amount of debris i fdunmh/ NOTICE
your oil filter element. /j\\ N To prevent crankshaft or bearing damage, crank en-
RN gine to fill all filters BEFORE starting. Do Not crank

- engine for more than 30 seconds.

2. Start and run the engine at LOW IDLE for two
minutes to ensure the lube system (including auxiliary
filters, etc.) has oil and the oil filter(s) are filled. Inspect
for oil leaks.

3. Stop the engine and allow the oil to drain back to
the sump for a minimum of ten minutes.

D316 4. Remove the dipstick to check the ail level. Maintain
the ail level between the ADD and FULL marks on the
ENGINE STOPPED side of the dipstick.

Typical filter mounting base and fiiter gasket.
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Duplex QOil Filters

The duplex oil filter system allows the il filters to be
replaced without stopping the engine.

Do not allow hot oil or components to contact skin.
Hot oil or components can cause personal injury or
burns.

! ©

QN
D21397 \§\§\*
=\~
Duplex oil filter components: lever (1), right side oil \T\\>

pressure gauge (2), and right side oil filters (3). o

A \\
SN

1. Move lever (1) to the AUX RUN position. -~

NN NN
NN
2. When the right side oil pressure gaqgéi;‘@)f\sihows
zero pressure, remove the two rigb};ﬁsid‘@' ‘ﬂ,}t/ené 3).
/ - /’

To service the right side oil filters:

/N \/
3. Clean the sealing surface of{he\ﬁhga( mounting
base. Make sure all of the old gasket material is
removed.

4, Apply clean engine oil to the new filter gaskets.

NOTICE
Do NOT fill the oil filters with oil before installing them.
This oil would not be filtered and could be contaminat-
ed. Contaminated oil will cause accelerated wear to
engine components.

5. Place the filter in position. Tighten the filter until the
gasket contacts the base. Tighten the filter % of a turn
more (270 degrees) by hand. Do not over tighten.

)/
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6. Move the lever to the LH FLOW-RH FILL position.
This will fill the two right side filters with oil and bleed
out the air.

7. When the right oil pressure gauge stops rising and
stabilizes, the left side filters can be serviced.

To service the left side oil filters:
8. Move the lever to the MAIN RUN position.

9. When the left side oil pressure gauge shows zero
pressure, remove the two left side filters.

10. Repeat Steps 3, 4, and 5.

11. Move the lever to RH FLOW-LH FILL position. This
will Q\I\’fﬁg@vgﬂéft filters with oil and bleed out the air.

N4
12. W%h] tﬁe left side oil pressure gauge stops rising
and stabilizes, move the selector lever to FLOW-BOTH
pg//si’tion. The engine oil will flow through all the filters.
l{i’spect the filters for leaks.

>
< r
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Crankcase Breathers

For the 3408 deep sump engines and for the 3412
engines, this maintenance can be performed Every
500 Hours.

NOTICE
If the crankcase breather is not maintained on a regu-
lar basis, it will become plugged. A plugged crankcase
breather would result in excessive crankcase pressure
that may cause crankshaft seal leakage.

Clean

I

D46924__ |C

()

Hose clamp (1), breather assembly (2), and retalnmg

clamp (3). o~ \\\\ —

NN
1. Loosen hose clamp (1). Slide the hose froryp \\\

breather assembly (2). YA
/ { ()
S

2. Loosen retaining clamp (3). Remové E)?e@tber
assembly (2). Remove the crankcase breather geal.

3. Wash the breather element in clean, nonflammable
solvent. Allow the breather element to dry before
installation.

4. Inspect the seal for cracks or damage. Replace the
seal if necessary. Install the seal. Apply clean engine
oil or petroleum jelly on the rubber parts to make
installation easier.

5. Install the breather assembly, hose, and clamps in
reverse order of removal. Be sure to install the
components in the original position.

6. Tighten retaining clamp (3) to a torque of 4.5 £ 0.6
Nem (40 + 5 Ib in). Refer to the Torque Specifications
section in this manual for hose clamp (1) torque.

Fuel System

Clean/Replace Fuel Filters

Fuel leaked or spilled onto hot surfaces or electrical
components can cause a fire. To prevent possible
injury, turn the start switch OFF when changing fuel
filters or water separator elements. Clean up fuel
spills immediately.

 Stop the engine.

e Turn the }QRI switch OFF or disconnect the battery
(or startin mqfef:}when performing maintenance on
fuel filters. ‘ )

> - /

. Shut oﬁ/the fuel tank supply valve to the engine.

Yo

[/

\\

oS Qlean fnmary Fuel Filter

NOTICE
t}s;a a suitable container to catch any fuel that might
\§p|ll Clean up any spilled fuel immediately.

\\

D11317

Typical primary fuel filter section view: bolt (1), element
(2), and case (3).

1. Loosen bolt (1) and remove case (3).

2. Remove element (2). Wash the element in clean,
nonflammable solvent. Allow the element to dry.

3. Install element (2) and case (3). Tighten bolt (1) to a
torque of 24 = 4 Nem (18 = 3 Ib ft).
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Replace Final Fuel Filter

NOTE: Refer to the Duplex Fuel Filter topic in this
publication if your engine is equipped with duplex fuel
filters.

NOTICE
Use a suitable container to catch any fuel that might
spill. Clean up any spilled fuel immediately.

1. Remove the fuel filter with a 1U-8760 Chain
Wrench.

2. Clean the gasket sealing surface of the filter base.
Make sure all of the old gasket is removed.

3. Apply clean diesel fuel to the new filter gasket.

NOTICE Vs
Do NOT fill the fuel filters with fuel before installing ||
them. The fuel would not be filtered and could be\\\

contaminated. Contaminated fuel will cause accelerat-\\ \i\\
o

ed wear to fuel system parts. S\
=\

AN

/\
4. Place the filter in position. Tighten the filter un \the

gasket contacts the base. Tighten the filter 3/4’(
more (270 degrees) by hand. Do not overfnghke //

5. Prime the fuel system. /,;\\5;}0
- (/‘i'//’/\‘\g/'
//<' V /)
Priming the Fuel System /.
A O

Fuel leaked or spilled on to hot surfaces or electri-
cal components can cause a fire. Clean up fuel
spills immediately.

Prime the fuel system to fill dry fuel filters and purge
trapped air. The fuel system requires priming after:

e being run dry
e storage
o fuel filter cleaning/replacement
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NOTE: If the engine does not have a fuel priming
pump, go to step 4.

1. Unlock and operate the priming pump until a
resistance is felt. A considerable number of pump
strokes may be required.

2. Push in and hand-tighten the plunger.
3. Crank the engine. If the engine starts, but runs

rough, continue running the engine at low idle until the
engine runs smoothly.

NOTICE
Do not crank the engine for more than 30 seconds. If
the engine does not start, allow the starter motor to
coo‘ﬁftx T\Nd minutes before cranking again.

2 {Z /
I\LéTE If the engine will not start, or once started,
~continues to misfire or smoke, further priming is
necessary. Repeat steps 1 through 3. If operating
p)rbblems persist after repeating steps 1 through 3,
further priming is necessary.

4. Open the vent valve (if equipped) on the fuel
injection pump housing.

NOTICE
DO NOT remove the plug inthe fuel filter base (for the fuel
pressure sending unit [if equipped]) to purge air from the
fuel system. Periodic removal of the plug will result in
increased wear of the threads in the fuel filter base and
lead to fuel leakage.

5. Operate the priming pump until the flow of fuel from
the vent valve is continuous and free of air bubbles. If
the engine does not have a fuel priming pump, crank
the engine until the fuel flows free of air bubbles. Do
not crank the engine for more than 30 seconds. Allow
the starter to cool for two minutes before cranking
again.

6. Close the vent valve. Push in and hand-tighten the
plunger.
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7. Crank the engine. If the engine starts, but runs
rough, continue running the engine at low idle until the
engine runs smoothly.

NOTE: If the engine will not start, or once started,
continues to misfire or smoke, further priming is
necessary.

8. Loosen the fuel line nuts, one at a time, at the valve
cover base.

033763

O
N\
\

O\

NOTICE
A fuel injection nozzle will be damaged if the top of the ((
nozzle turns in the body. The engine will be damaged If\
a defective fuel injection nozzle is used because t SZ/A
fuel spray pattern that comes out of the nozzlg@i@ﬁly:{‘/
incorrect. Fuel injection nozzles can be perma% f,
damaged by twisting if only one wrench is/41$e§f§o
loosen or tighten the fuel line nuts. Do NOT let'the tops
of the fuel nozzles turn when the fuel'lines are’/loo-
sened. Use one wrench to hold the noz/zflé\aqq another
to loosen the fuel line nut. M

Operate the priming pump plunger until the flow of fuel
from the fuel line is continuous and free of air bubbles.
Push the plunger in and tighten by hand. If the engine
does not have a fuel priming pump, crank the engine.

Tighten each fuel line nut before the next fuel line nut is
loosened. Tighten the fuel line nuts to 40 £ 7 Nem (30
=+ 5 Ib ft). Continue the procedure until all of the fuel
lines have been cleared of air. Make sure the fuel line
nuts are tightened and the priming pump is locked
before starting the engine.

\\#pw through the right filter only.

Duplex Fuel Filters

Replace the fuel filters when the fuel pressure gauge is
in the OUT (red) range (less than 140 kPa [20 psi], on
a calibrated gauge).

Perform the following steps in order to replace the
duplex fuel filters.

D20970

NS—

T
Duplex fuel filter components: lever (1), left fuel pressure
aﬂgé{* , and left fuel filter (3).

N
:ﬁ\Move lever (1) to the MAIN RUN position. Fuel will

2. When left fuel pressure gauge (2) is to the extreme
left edge of the OUT (red) range, remove and discard
left fuel filter (3).

3. Clean the gasket sealing surface of the filter
mounting base. Make sure all of the old gasket material
is removed.

4. Apply clean diesel fuel to the new filter gasket.

NOTICE
Do NOT fill the fuel filters with fuel before installing
them. The fuel would not be filtered and could be
contaminated. Contaminated fuel will cause accelerat-
ed wear to fuel system parts.

5. Install the new filter until the gasket contacts the
base. Hand tighten the filter an additional % of a turn
(270 degrees). Do not over tighten. Use the rotation
index marks on the filter as a guide for proper
tightening.
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6. Move the lever to RH FLOW-LH FILL position. This
will fill the left filter with fuel and bleed out the air.

7. When the left fuel pressure gauge indicator is in the
NORMAL (green) range, move the lever to the FLOW
BOTH position for one minute.

8. Move the lever to the AUX RUN position. Fuel will
flow through the left filter only.

9. When the right fuel pressure gauge is to the
extreme left edge of the OUT (red) range, remove and
discard the right fuel filter.

10. Perform steps 3, 4, and 5.

11. Move the lever to LH FLOW-RH FILL position. This
will fill the right filter with fuel and bleed out the air.

12. When the right fuel pressure gauge is in the
NORMAL (green) range, move the lever to the BOTH
FLOW position. Fuel will flow through both filters.
Inspect the fuel system for leaks.

,//:%‘ter the fuel tank has been filled and allowed to stand
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Fuel Tank

Fuel quality is critical to engine component
performance and durability. Any water in the fuel can
cause a failure. Condensation occurs as fuel is heated
when passing through the fuel system and cools when
returned to the fuel tank. This causes water to
accumulate in fuel storage tanks. Water can be
eliminated by draining the fuel tank regularly and by
obtaining fuel from reliable sources.

Drain Water and Sediment

Fuel tanks should contain some provision for draining
water and sediment from the bottom of the tanks.

Q
Opem@dr in valve on the bottom of the tank to drain
the wéte\&a\né sediment. Close the valve.

o/
%kiﬁé fuel level daily. Drain the water and
iment from the fuel tank at the start of a day or

forfive to ten minutes.

\\\\\,:;,//
\s\ Fill the engine’s fuel tank at the end of each day of

Y
)

operation to drive out moist air and to prevent
condensation. Do not fill the tank to the top. Fuel
expands as it gets warm and may overflow.

Some fuel tanks use supply pipes that allow water and
sediment to settle below the end of the fuel supply
pipe. Some fuel tanks use supply lines that take fuel
directly from the bottom of the tank. If equipped with
this system, regular maintenance of the fuel system
filter(s) is important.

Fuel Storage Tanks

Drain water and sediment from the fuel storage tank
weekly, at the oil change, and before the tank is
refilled. This will help prevent water or sediment from
being pumped from the storage tank into the engine
fuel tank.

If a bulk storage tank has been refilled or moved
recently, allow adequate time for the sediment to settle
before filling the engine fuel tank. Internal baffles in the
bulk storage tank will also help trap sediment. Filtering
fuel as it is pumped from the storage tank helps ensure
the quality. Water separators should be used whenever
possible.
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Every 250 Hours

Cooling System (Conventional HD
Coolant Only)

Test for SCA Or Obtain Level | Analysis

Check the cooling system only after the engine is
stopped and cool. Remove the filler cap slowly to
relieve pressure. To prevent engine damage, never add
cooling system products to an overheated engine.
Allow the engine to cooal first.

The use of Caterpillar SCA will prevent internal damage
to the engine, such as liner or block pitting. If the SCA
concentration is too low, pitting of the cylinder wall may
occur, which can lead to costly engine damage.

If the SCA concentration is too high, sludge and mud-
like deposits may form in the cooling system. This
adversely affects engine performance and can also
lead to costly repairs of the engine and cooling system.

NOTICE
The over concentration of a supplemental coolant ad-
ditive will result in deposits on the higher temperature
surfaces of the cooling system and create a barrier
that reduces the engine’s heat transfer

characteristics.
(

Reduced heat transfer could cause cracking of th

nents. Excessive concentrations of additive could\ak
accelerate water pump seal wear.

Use the 4C-9301 Test Kit or use the 8T- EKZQG Testd(lt to
check for SCA concentration. Add SCAif the\
concentration is too low. If the SCA concentration is
excessive, drain half the coolant, and replace with the
proper water/antifreeze mixture.

NOTE: You may test your coolant SCA concentration
OR have the SCA concentration tested as part of a
S+0+S Coolant Analysis (Level I).

Obtain Level | Analysis

S+0+S Coolant Analysis is the best way to monitor the
condition of your coolant and your cooling system.

/\

;)
{C
cylinder head and other high temperature compo Sb/ N

Level I: Basic Coolant Maintenance Check

Checks for correct chemical balance for proper heat
and corrosion control. Tests for:

e glycol

e SCA concentrations
° pH

e conductivity

S+0+S Coolant Analysis reports results and makes
recommendations, usually within 24 hours. Consult with
your Caterpillar dealer for more information.

Add Liquid Supplemental Coolant Additive
(SCA)

“..// NOTICE
Only add SCA\\nF required by SCA test results.

(( 1) NOTICE
Excessi’ve and continuous over concentration of SCA
eater than the recommended 6 percent initial fill),
\
tq her with antifreeze concentrations greater than
6b>percent can result in deposits on the higher tem-
\ﬁ;;erature surfaces of the cooling system, accelerated
water pump seal wear, and radiator tube blockage,
forming a barrier that reduces the engine’s heat
transfer characteristics. Reduced heat transfer could
cause cracking of the cylinder head and other high
temperature components.

To prevent over inhibiting the engine’s cooling system,
never use both SCA liquid AND the SCA element (if
equipped) at the same time.

1. Loosen the cooling system filler cap slowly to
relieve pressure. Remove the cap.

2. It may be necessary to drain enough coolant from
the cooling system to allow for the addition of the liquid
SCA.
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3. Add liquid SCA according to the requirements for
your engine’s cooling system capacity. Refer to the
Refill Capacities chart in this manual for your engine’s
cooling system capacity. Refer to the Coolant
Specifications in this manual for the Caterpillar SCA
Requirements chart.

4. Clean the filler cap. Inspect the filler cap gaskets.

Replace the cap if the gaskets are damaged. Clean the
filler cap receptacle. Install the cap.

Replace SCA Element (If Equipped)

NOTICE
ONLY replace the SCA element if required by the SCA
test results.

NOTICE
DO NOT use SCA and coolant additive elements to-
gether. Doing so would result in an over concentration
of additive. Use one method or the other exclusively.

R
\

N
N >

D46943 .

(Q\

1. Close coolant additive element inlet valve (1) and
outlet valve (2). Remove and discard coolant additive
element (3).

2. Clean the element mounting base. Make sure all of
the old gasket is removed.

3. Refer to the Cooling System Specifications in this
manual for the proper SCA element for your system.
Coat the gasket of the new SCA element with coolant.

4. Place the element in position. Tighten the element
until the seal contacts the base. Tighten the element %
turn more (270 degrees) by hand. Do not over tighten.

’ {/;jf:
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5. Open inlet valve (1) and outlet valve (2).

6. Remove the cooling system filler cap. Start the
engine and check for leaks. Allow the coolant level to
stabilize.

7. Add the proper premixed coolant/water, if
necessary, to bring the coolant to within 13 mm (2
inch) below the bottom of the fill pipe or to the proper
level on the sight glass, if equipped.

8. Clean the filler cap. Inspect the filler cap gaskets.
Replace the cap if the gaskets are damaged. Clean the
filler cap receptacle. Install the cap.

QN
<>f®\ /7
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/
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Air Cleaner

Clean/Replace Air Filter Elements

NOTICE
Never service the air cleaner with the engine running
since this will allow dirt to enter the engine.

If your air cleaner element becomes plugged, the air
can split the element filter material. Unfiltered air will
drastically accelerate internal engine wear. Your
Caterpillar dealer has air filter elements to service this
unit. Contact your Caterpillar dealer for the correct filter
element.

Clean or replace the air cleaner filter elements:

e at intervals recommended by the vessel or air cleaner
OEM

e when required by the inlet air pressure differential
gauge readings (if equipped)

¢ when required by the service indicator (if equipped)

e at least Every 250 Hours

Severely dusty environments may require more
frequent air cleaner service.

Single Element Air Cleaner

D27801

1. Remove the air cleaner cover (1) and element (2).

2. Seal the turbocharger air inlet (3) so that debris can
not enter the inlet. Use tape, or secure a clean cloth
over the opening.

3. Clean the inside of the air cleaner cover and body.

4. Inspect the replacement element for damage, dirt or
debris.

Remove the seal from the turbocharger inlet.
Install a clean, undamaged element.

Install the air cleaner cover.

® N o o

Reset the service indicator.

Cleaning Air Filter Elements

The primary element (Caterpillar air filters) can be
cleaned several times before replacement. The
element, when cleaned, should be thoroughly checked
for rips or tears in the filter material.

Replace the primary element at least every year
regardless of the number of operating hours the

element has\é\ciym/ ated.
N \ \¢

) )
)

/ i NOTICE
Dg;m&\lean filter elements by bumping or tapping.

Do notuse filter elements with damaged pleats, gas-

Q@s,g{éeals. Engine damage could result.
\X =

AN

Filter elements can be cleaned with air pressure, 205
kPa (30 psi) maximum, or water pressure, 280 kPa (40
psi) maximum, or detergent washing. Have spare
elements on hand to use while cleaning used elements.

¢ Direct air or water along the length of the pleats inside
and outside of filter element.
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D11199

The element can be washed in warm water and
nonsudsing household detergent, such as automatic
dishwasher detergent. Rinse inside and outside the
pleats. The filter should then be thoroughly air dried
and inspected.

~ ( ( ) ! \‘ >
e Inspect the filter elements after c;’fegnlng\f@f any rips,
tears or damage. Insert a light tﬁ&de@g‘ the clean, dry
element. Do not use a filter element with damaged
pleats, gaskets or seals. Discard the element if
damaged.
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D11202

® Wrap and store the clean filter elements in a clean,
dry place

%
For ﬁme\rﬁfdrmatlon on air cleaner element cleaning,
refer to“SEBifSOGQ Guideline for Reusable
Parts- Cleanlng and Inspection of Air Filters.
V4
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Belts
Check/Adjust

Inspect the condition and adjustment of alternator and
accessory drive belts. Examine all drive belts for wear
and replace if they show any signs of wear. Loose or
worn pulley grooves cause belt slippage and low
accessory drive speed. If belts are too loose, they

vibrate enough to cause unnecessary wear on the belts

and pulleys and possibly slip enough to cause
overheating.

If belts are too tight, unnecessary stresses are placed
upon the pulley bearings and belts which might
shorten the life of both.

If one belt in a set requires replacement, always install
a new matched set of belts. Never replace just the
worn belt. If only the worn belt is replaced, the new
belt will carry all the load, as it will not be stretched as
much as the older belts. All the belts will fail in rapid
succession.

Remove the belt guard. Inspect the condition and
adjustment of alternator belts and accessory drive
belts (if equipped).

To check the belt tension, apply 110 Newton (25 Ib)
force, perpendicular to the belt, midway between the

driving and driven pulley. Measure the belt deflection, -
Correctly adjusted belts will deflect 15 to 20 mm &%&WO/
7 inch). oD \i,,,,

RN >
— \
If the belt does not require replacement or adju,étm\\e.n\,?

stmént or
e to'adjust

TR

install the belt guard. If the belt requires a
replacement, perform the following pro
the belt tension.

N\
\
NN
=
\sb

D11919

Typical belt assembly mounting bolt (1) and adjusting nuts
(2).

1. Loosen the mounting bolt (1) and the locknut on
the adjusting bolt.

2. Turn the adjusting nuts (2) to increase or decrease
the belt tension.

3. Tighten the adjusting bolt locknut. Tighten the
mounting bolts. Refer to the Torque Specifications in
this manual.

4. Install the belt guard.

Replace

Refer to the Service Manual for belt replacement
information. g}onsult with your Caterpillar dealer for

assistance,- 7%
Q\\y

If new belts ar}k}stalled, check the belt adjustment
again afte/r O‘minutes of engine operation.
2N

[ \ N\
(| ;

>

\N
)
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Hoses and Clamps
Inspect
¢ Inspect all hoses for leaks due to cracking, softness

and loose clamps. Replace hoses that are cracked or
soft and tighten loose clamps.

NOTICE
Do not bend or strike high pressure lines. Do not install
bent or damaged lines, tubes or hoses. Repair any
loose or damaged fuel and oil lines, tubes and hoses.
Leaks can cause fires. Inspect all lines, tubes and
hoses carefully. Tighten all connections to the recom-
mended torque.

Check for the following:

e End fittings damaged, leaking or displaced

¢ Quter covering chafed or cut and wire reinforcing
exposed

¢ Outer covering ballooning locally

e Evidence of kinking or crushing of the flexible part of

the hose (T
¢ Armoring embedded in the outer cover AN

A constant torque hose clamp can be used in pla@%>
any standard hose clamp. Make sure the constant
torque hose clamp is the same size as the stan:

clamp. Due to extreme temperature cha *@se ||I
heat set. Heat setting causes hose clamps \IQ sen.
Loose hose clamps can result in leaks. %\ﬂstént
torque hose clamp will help preven}@bosé ho§e clamps.

Each installation application can {fe ﬁéﬁ;ﬂt depending
on the type of hose, fitting material and anticipated
expansion or contraction of the hose and fittings. A
torque wrench should be used for proper installation of
the constant torque hose clamps.

Replace

The engine shoulc be stopped and cold before
performing this procedure.

1. Loosen the cooling system filler cap slowly to
relieve any pressure and remove the cap.

2. Drain the coolant from the cooling system to a level
below the hose being replaced.
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3. Remove the hose clamps, disconnect the old hose
and replace with a new hose.

4. Install hose clamps. Refer to the Torque
Specifications section in this manual.

5. Add the proper coolant mixture to the cooling
system. Refer to the Cooling System Specifications
section in this manual. Fill the system to the proper
level.

6. Clean the filler cap. Inspect the filler cap gaskets.
Replace the cap if the gaskets are damaged. Clean the .
filler cap receptacle. Install the cap. Start the engine
and inspect for cooling system leaks.

0
Q\\\\

I J
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Batteries
Clean/Check Electrolyte Level

Battery Electrolyte Chart

Battery Interval
Conventional 125 Hour
Low Maintenance 250 Hours
Maintenance Free None Required

1. Remove the filler caps. Maintain the electrolyte level
to the bottom of the fill plug openings.

If the addition of water is necessary, use distilled water.
If distilled water is not available use clean water that is
low in minerals. Do not use artificially softened water.

At proper charging rate, batteries should not require
more than 30 cc (1 oz) water per cell per week.

2. Keep batteries clean.

3. Loosen and remove cable clamps from all battery
terminals.

4, Clean all battery terminals.
5. Clean all cable clamps.

6. Install and tighten cable clamps to battery
terminals. p\

7. Coat cable clamps and terminals with 5N- 55&‘k
Silicone Lubricant, petroleum jelly or MPGP;P grea$e4 Y

-

U \

Check Battery Charger (if equipped)

* Check the battery charger for proper operation. If
batteries are properly charged, ammeter reading
should be very near zero. All batteries should be kept
charged to a corrected specific gravity of 1.250 or
above.

¢ The batteries should be kept warm, if possible. The
battery temperature affects the cranking power. If the
battery is too cold, it will not crank the engine, even if
the engine is warm.

¢ When the engine is not run for long periods of time or
is run for short periods, the batteries may not fully
recharge. Ensure a full charge to help prevent the
battery from freezing.

Battery or Battery Cable Replacement

1. Turn the START switch OFF. Turn the ignition
switch (if equipped) OFF and remove the key and all
electrical loads.

2. Disconnect the cable from the negative battery
terminal. Be sure the cable cannot contact the terminal.

3. Disconnect the negative battery cable terminal at
the battery(s) that goes to the start switch. Where four
12 volt batteries are involved, the negative side of two
batteries must be disconnected.

4. Proceed with necessary system repairs. Reverse
steps to reconnect all cables.

0
Q\\\\

I J
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Every 500 Hours

You must read and understand the warnings
and instructions contained in the Safety section
of this manual, before performing any operation
or maintenance procedures.

Scheduled Oil Sampling (S+O-S)

Obtain Sample and Analysis

Refer to the Scheduled Oil Sampling topic in the Every
250 Hours section of this manual.

Engine Crankcase

Replace Oil and Filter(s)

Q-
Refer to the Engine Crankcase topic in the Every 250 Q\\ \\/7
Hours section of this manual. b \\\J
D)
s

Crankcase Breather - Y

RN\
Clean (( \ o

N7
Refer to the Crankcase Breather topic in the Every 250<§§\,://
Hours section of this manual. \\\\
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Every 1000 Hours

You must read and understand the warnings
and instructions contained in the Safety section
of this manual, before performing any operation
or maintenance procedures.

Engine Protection Devices
Inspect/Check

The alarm and shutoff controls should be checked for
proper operation in order to ensure engine protection.
The manual shutoff devices should be tested for proper
operation.

All checks and tests should be made by Caterpillar
authorized service personnel or other qualified
mechanics. Consult with your Caterpillar dealer for
assistance.

Visual Inspection

Visually check the condition of all sensors and wiring.
Look for loose, broken, or damaged wiring and
components. Repair or replace any damaged wiring or
components immediately.

(=
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Magnetic Pickup
Inspect/Adjust

D30119

&

Magnetic pi p&km{s\éﬁé mounted in the flywheel housing.

prcl?ﬂp mounted in the flywheel housing
S a speed sensor.

A magnetj
function
7o\
1. Remove the magnetic pickup (1) from the flywheel
QHSlng/Check the condition of the end of the pickup.
\\ QCR for signs of wear and contaminants.
NS 2 >C!ean the metal shavings and other debris from the
~face of the magnet.

3. Install and adjust the pickup as described in the
Service Manual.
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Every 3000 Hours

You must read and understand the warnings
and instructions contained in the Safety section
of this manual, before performing any operation
or maintenance procedures.

Water Temperature Regulators
(Thermostats)

Replace

Replacing your thermostats prior to failure is a
recommended preventive maintenance practice
because it reduces the chances for unscheduled
downtime.

Depending on load, a thermostat that fails in a partially
opened position will cause either an overheating or an
over cooling condition.

If the thermostat fails in the closed position, it will
cause excessive overheating. Excessive overheating
could result in cylinder head cracking or piston seizure

problems. f

If the thermostat fails in the open position, it will cau

the engine operating temperature to be too low duri 5\ \\

partial load operation. Low engine operating
temperatures during partial loads could cause an \
excessive carbon build-up inside the cylinder. ThIS N
excessive carbon build-up could result in acce} r)éd
ring and liner wear. \\\\ )

NN

NoTice /)

Failure to replace your thermpsat on & regularly
scheduled basis could cause sévereengune damage.

Caterpillar engines incorporate a shunt design cooling
system and require operating the engine with a ther-
mostat installed.

If the thermostat is installed wrong, the engine may
overheat, causing cylinder head damage. Ensure that
the new thermostat is installed in the original position.
Ensure that the thermostat vent hole is open.

DO NOT use liquid gasket material on the gasket or
cylinder head surface.
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Refer to the Service Manual for the water temperature
regulator replacement procedure, or consult with your
Caterpillar dealer.

NOTE: If replacing thermostats ONLY, drain the
coolant from the cooling system to a level below the
thermostat housing.

Refer to the Cooling System Specifications in this
publication for all information regarding Acceptable
Water, coolant/antifreeze and SCA requirements, or
contact your Caterpillar dealer for assistance.
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Cooling System (Extended Life
Coolant Only)

Add Extender

Caterpillar Extended Life Coolant (ELC) does not
require the frequent Supplemental Coolant Additive
(SCA) additions associated with the present
conventional coolants. Only a “one time” coolant
Extender is required.

Extender should be added to ELC after 3000 service
hours or two years, whichever comes first.

Check the cooling system only when the engine is
stopped and cool.

1. Loosen the cooling system filler cap slowly to
relieve pressure. Remove the cap.

2. It may be necessary to drain enough coolant from
the cooling system to allow for the addition of the
Extender.

3. Add Extender according to the requirements for
your engine’s cooling system capacity. Refer to the
Refill Capacities chart in this manual for the cooling
system capacity for your engine. Refer to the Coolant
Specifications in this manual for the Caterpillar ELC
Extender Additions chart.

4. Clean the filler cap. Inspect the filler cap gasl;@ts g//
Replace the cap if the gaskets are damaged. O%e\n\
\ o

filler cap receptacle. Install the cap.

=)

Cooling System (Conventional HD
Coolant Only)

Drain/Clean/Replace Coolant

Clean/Flush the cooling system before the
recommended maintenance interval if:

o the coolant is heavily contaminated

¢ the engine overheats frequently

e foaming is observed

e the oil cooler has failed, allowing oil to contaminate
the coolant

¢ fuel has entered the cooling system and
contaminated the coolant

SN
\\

NOTICE
Use of comm%ally available cooling system cleaners
may cause damage to cooling system components.
Use only cooling system cleaners that are approved
for; Ca‘c\arp|llar engines.

f\\\ ,

N@T A good time to inspect the water pump, replace
—the thermostat, and replace hoses is when your

\\\Sh'gine’s cooling system has been drained.
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Drain

1. Stop the engine and allow the engine to cool.
Loosen the cooling system cap slowly to relieve any
pressure, and remove the cap.

D57968

Engine block cooling system drain plug location.

2. Open the cooling system drain valve (if equipped).
If not equipped with a drain valve, remove the engine
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NOTICE
Fill the cooling system no faster than 19 L (5 US gal)
per minute to avoid air locks.

3. Fill the cooling system with a mixture of clean water
and Caterpillar Fast Acting Cooling System Cleaner.
Add .5 L (1 pt) of cleaner per 15 L (4 US gal) of cooling
system capacity. Install the cooling system filler cap.

4, Start and run the engine for a minimum of 30
minutes with a coolant temperature of at least 82°C
(180°F). Stop the engine and allow the engine to cool.

5. Loosen the filler cap slowly to relieve any pressure,
and remove the cap. Open the drain valve (if
PN / . .
equ@s&g ~arrémove the cooling system drain plugs.
Allow thec eéning solution to drain. Flush the cooling
system-with clean water until the draining water is
gl‘??. Close the drain valve (if equipped). Clean the
——drain plugs. Clean the drain plug fittings. Install the
Va “drain plugs. Refer to the Torque Specifications section
\\ 9 this manual.

block drain plug. Remove the oil cooler drain plug. <\\\\\\:,/
Remove the drain plug from the bottom of the water \i\\}o ' ' _
pump housing. Allow the coolant to drain. 7 Cooling Systems with Heavy Deposits or
NOT— ;
AN Plugging

DY

NOTICE \%
Dispose of used engine coolant properly o&r%@yc .

Various methods have been proposed to'reclaim used

coolant for reuse in engine cooling sy§ eﬁs\}'gh’e full
distillation procedure is the only method acc table by

Caterpillar to reclaim the used coolant.//
% V()]

VN

& \\\>
For information regarding disposal and Fecycling of
used coolant:

A

Contact Caterpillar Service Technology Group:
Outside lllinois: 1-800-542-TOCL

Inside lllinois: 1-800-541-TOOL

Canada: 1-800-523-TOOL

Clean

1. Flush the cooling system with clean water to
remove any debris.

2. Close the drain valve (if equipped). Clean the drain
plug(s). Clean the drain plug fitting(s). Install the drain
plugs. Refer to the Torque Specifications section in this
manual.

g

NOTE: For the following procedure to be effective,
there must be some active flow through the cooling
system components.

Follow the same steps as outlined above, with the
following modifications to steps 3 and 4:

3. Fill the cooling system with a mixture of clean water
and Caterpillar Fast Acting Cooling System Cleaner.
Add .5 L (1 pt) of cleaner per3.8to 7.6 L (1 to 2 US
gal) of cooling system capacity. Install the filler cap.

4. Start and run the engine for a minimum of 90
minutes with a coolant temperature of at least 82°C
(180°F). Stop the engine and allow the engine to cool.
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Fill

Refer to the Cooling System Specifications for all
information regarding acceptable water,
coolant/antifreeze, and supplemental coolant additive
requirements. Refer to the Refill Capacities chart in this
publication for the capacity of your engine’s system.

1. Fill the system with the recommended
coolant/antifreeze mixture.

2. Start and run the engine with the filler cap
removed. Allow the coolant to warm, the thermostat to
open and the coolant level to stabilize. Check the
coolant level. Add coolant mixture if necessary to bring
the coolant to within 13 mm (%2 in) below the bottom of
the fill tube or the correct level on the sight glass (if

equipped).

3. Clean the filler cap. Clean the filler cap receptacle.
Inspect the filler cap gasket. If the gasket is damaged,
discard the old filler cap and install a new filler cap. If
the gasket is not damaged, use a 95-8140 Pressurized
Pump Group to pressure test the filler cap. The correct
filler cap pressure is stamped on the face of the filler
cap. If the filler cap does not hold the correct pressure,
install a new filler cap.

4. Install the filler cap. Start the engine. Inspect for
coolant leaks and proper operating temperature.

Engine Mounts
Inspect

Inspect the engine mounts for deterioration and proper
bolt torque. Engine vibration may be caused by
improper engine mounting and/or engine mount
deterioration. Any engine mount showing deterioration
should be replaced. Refer to the Torque Specifications
section of this publication for recommended bolt torque
values. See the Marine Engine Application and
Installation Guide for more information.
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Crankshaft Vibration Damper
Inspect

Damage to, or failure of, the crankshaft vibration
damper will increase torsional vibrations and result in
damage to the crankshaft and other engine
components. A deteriorating damper will cause
excessive gear train noise at variable points in the
speed range.

The damper is mounted to the crankshaft, located
behind the belt guard on the front of the engine.

Removal and Installation

Refer to the Service Manual for the damper removal
procedure and for the damper installation procedure.

Visconic Damper

The visconic damper has a weight, located inside a
fluid filled case. The weight moves in the case to limit

torsional vibration. Inspect the damper for evidence of f\\\ i

A A\ WARNING
=

dents, cracks or leaks of the fluid.

Replace the damper if the damper is dented, cracked \
or leaking. Refer to the Service Manual or contact your \/

Caterpiltar dealer for damper replacement.
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Valve Lash
Check/Adjust

Initial valve lash adjustment on new, rebuilt or
remanufactured engines is recommended at the first
scheduled oil change interval due to initial wear and
seating of valve train components.

Subsequent adjustments should be made at Every
3000 Hour interval.

This maintenance is recommended by Caterpillar as

part of a lubrication and preventive maintenance

schedule to provide maximum engine life.

NN\ NOTICE

Only quhhfled service personnel should perform this

maintenance. Refer to the Service Manual or your

Caférplllar dealer for the complete valve lash adjust-
S~ nient procedure.

H N

< I

Be sure the engine cannot be started while this
maintenance is being performed. To prevent possi-
ble injury, do not use the starting motor to turn the
flywheel.

Hot engine components can cause burns. Allow
additional time for the engine to cool before mea-
suring/adjusting valve lash clearance.

NOTICE
Operation of Caterpillar engines with improper valve
adjustments will reduce engine efficiency. This re-
duced efficiency could result in excessive fuel usage
and/or shortened engine component life.

Valve Rotators

When inspecting the valve rotators, protective
glasses or face shield and protective clothing must
be worn, to prevent being burned by hot oil or spray.
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NOTICE
A valve rotator which does not operate properly will
accelerate valve face wear and valve seat wear and
shorten valve life. If a damaged rotator is not replaced,
valve face guttering could result and cause pieces of
the valve to fallinto the cylinder. This can cause piston
and cylinder head damage.

After setting the valve lash and before installing the
valve covers:

1. Start the engine. Follow the engine starting
procedure in this manual. Operate the engine at low
idle.

2. Observe the top surface of each valve rotator. Each
valve rotator should turn slightly each time the valve
closes.

if a valve fails to rotate, contact your Caterpillar dealer.

Fuel Ratio Control, Set Point, and
Low Idle

Check/Adjust

The fuel ratio control limits the amount of fuel to the
cylinders during acceleration. This affects the amount
of exhaust smoke. The set point check is a method for
diagnosing engine performance. Slow engine response
and low power indicate that a fuel control adjustment or
repair is necessary.

NOTICE
Adjustments and repairs should be made by an author-
ized Caterpillar dealgr.

F\\ \v /

\\ </
The fuel ratio control, set point, and idle speed
checking/and adjusting should only be performed by

Caterpillar authorized service personnel or other
prope%; rained mechanics. Consult with your
O@Lerp ﬁgr dealer for assistance. Authorized Caterpillar

\\ 1efs are equipped to properly perform these
s@
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Marine Engine Performance
Analysis Report (PAR)

Obtain Report

A Marine Engine Performance Analysis Report (PAR)
compliments a good preventative maintenance
program.

PAR reflects the results of various tests normally
conducted by your Caterpillar dealer for the purpose
of:

e identifying potential problems
e determining components or systems that should be
adjusted, replaced, etc.

¢ confirming your engine is operating efficiently and Q %
within specifications Q\\\\\\y/

Approximately 80 to 85 percent of a commercial gg‘)
engine’s operation and maintenance cost is the cost of /
fuel. Therefore, substantial cost reductions can be P\
achieved by keeping your engine operating at peak ‘ ‘/ N\
efficiency. N7

Y \\\\\:,//
Marine PAR also: e N

~ A\

¢ Verifies the quality of initial propulsion system \ssb“)

installation o
o |dentifies mismatched propulsion components aﬁ%

systems
¢ Establishes fuel efficient operating hab|t3ﬁ\ \ / )
e Determines propulsion system deterior.
e Fine tunes maintenance, repair, and O\é/};]rha%
schedules ) N
Caterpillar recommends Marine Perfdrmance
Analyses at the initial Sea Trial and on-a regularly
scheduled basis. Ensure that your propulsion system is
operating at optimum performance and efficiency with
a PAR. Consult with your Caterpillar dealer for
complete details in order to establish a Marine Engine
PAR program for your vessel.
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Every 5000 Hours

You must read and understand the warnings 2. Loosen each fuei line nut at the fuel injection pump,

and instructions contained in the Safety section one at a time. A cloth or similar material must be used

of this manual, before performing any operation to prevent fuel from spraying on the hot exhaust

or maintenance procedures. components. Tighten each nut before loosening the
next nut.

3. A defective nozzle may be identified when a fuel

line nut is loosened and:

¢ the exhaust smoking is partially or completely
eliminated

¢ engine performance is not affected

Fuel Injection Nozzles
Test/Exchange

Fuel injection nozzles are subject of tip wear. Tip wear,

a result of fuel contamination, can cause: A nozzle suspected of being defective should be

removed. A new nozzle should be installed in the

e increased fuel consumption . o !
P cylinder to determine if the removed nozzle is

e plack smoke

o misfire defective.
e rough running C\ V2
Nozzles should be cleaned, inspected, tested, and Removing ah\qmw”mg Fuel In]ecnon Nozzles
replaced if necessary. Refer to Special Instruction Special to ngasreqmred to remove and install
SEHS7292, for using the 8S-2245 Nozzle Cleaning Kit. nozzles \??fer to the Service Manual for information.
Consult with your Caterpillar dealer about nozzle C/onsult th your Caterpillar dealer for assistance.
cleaning and testing. (| Ny
G/
N
NOTICE =Y

Never wire brush or scrape a nozzle. Wire brushing or \s“{i’v

scraping a nozzle will damage the finely machined ~ N
orifice. Proper tools for cleaning and testing nozzles
can be obtained from authorized Caterpillar dealer /s \

Abnormal engine running, smoke emission, and-er m
knock can be symptoms of nozzle malfunptloﬁ” Eacl}
nozzle must be isolated one at a time in dg/éer”fo A
determine the malfunctioning nozzle. 4”\\\

Ny
1. Start the engine.

NOTICE

A nozzle will be damaged if the top of the nozzle turns
in the body. The engine will be damaged if a defective
nozzle is used because the fuel spray pattern that
comes out of the nozzle will be incorrect. Nozzles can
be permanently damaged by twisting if only one
wrench is used to loosen or tighten the fuel line nuts.
Do NOT let the tops of the nozzles turn when the fuel
lines are loosened. Use one wrench to hold the nozzle
and another to loosen the fuel line nut.
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Inspect, Rebuild, or Exchange

If the engine is operated until the components fail,
additional engine damage can result. Caterpillar
recommends that the following components be
inspected in order to ensure reliable engine
performance:

o Jacket Water Pump

o Raw/Sea Water Pump
e Alternator

e Starting Motor

¢ Air Compressor

Caterpillar Recommendation

To minimize downtime, Caterpillar recommends the use
of Remanufactured components (subject to availability)
as the most cost effective option.

Removal and Installation

Refer to the Service Manual or contact your Caterpillar
dealer for assistance with removal and installation of
engine components.

Water Pumps

>

A failed water pump might cause severe engine \>
overheating problems that could result in Cracl@ the
cylinder head, a piston seizure or other pp t@L )/
damage to the engine. \\ >

Visually inspect the water pump for ak@ ﬂeaklng is
observed, replace all seals. Refer I the service manual
for the disassembly and assemb pTEc\e@ure

Inspect the component for wear, cracks, pin holes and
proper operation. Refer to the service manual or
consult with your Caterpillar dealer if repair or
replacement is needed.

Raw/Sea Water Pump

If the pump flow is reduced or if the pump can not self-
prime, check for excessive wear of the impellers and
the port plates. Refer to the Service Manual for the
disassembly and assembly procedure. Rebuild or
exchange the pump if necessary.
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Alternator

Caterpillar recommends a scheduled inspection of the
alternator. Inspect the alternator for loose connections
and proper battery charging. Inspect the ammeter
gauge during engine operation to ensure the batteries
and/or electrical system is performing correctly. Make
repairs as necessary. Refer to the Service Manual.

Check the alternator and battery charger for proper
operation. If the batteries are properly charged, the
ammeter reading should be very near zero. All batteries
should be kept charged. The batteries should be kept
warm because temperature affects the cranking power.
If the battery is too cold, it will not crank the engine,
even if the engine is warm. When the engine is not run
for Iong eriods of time or if the engine is run for short
per| teries may not fully charge. A battery
with aT rge will freeze more easily than a battery
with a fpbgharge

- Startmg Motor

\\\ lf/}ﬁe starting motor fails, the engine may not start in
\s\ an emergency situation. Caterpillar recommends a
\ v scheduled inspection/check of your starting motor. The

starting motor should be checked for correct operation.

Clean and check all the electrical connections on
electric starting motors. Check for air leaks at all the
pipe connections on air starting motors. If repairs are
needed, refer to the Service Manual, or contact your
Caterpillar dealer for assistance.

Air Compressor
Refer to the Service Manual or refer to the OEM

literature for information concerning the air compressor.
Contact your Caterpillar dealer for assistance.
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Turbocharger

Periodic inspection and cleaning is recommended for
the turbocharger compressor housing (inlet side). Since
the crankcase fumes are ingested through the inlet air
system, oit and combustion by-products may collect in
these two areas.

This buildup, over time, can contribute to loss of
engine power, increased black smoke, and overall loss
of engine efficiency. This buildup is only a possible
contributor to these conditions.

Operating the engine until the turbocharger fails can
severely damage the turbocharger’'s compressor wheel
and/or the engine. Damage to the turbocharger
compressor wheel could allow parts from the
compressor wheel to enter the engine cylinder, causing
additional damage to the piston, valve, and cylinder
head.

NOTICE
Turbocharger bearing failures can cause large quanti-
ties of oil to enter the air intake and exhaust systems.
Loss of engine lubricant can result in serious engine
damage.

Minor leakage of a turbocharger housing under ex-

tended low idle operation will not cause problems as
long as a turbocharger bearing failure has NQ
occurred. \\\\

When a turbocharger bearing failure is accomp}\
by a sngnlflcant engine performance loss (exhaust
smoke or engine speed up at no load), N>O'|*¢0n-
tinue engine operation until the turb}z{ argerfs re-
paired or replaced. NN

An inspection/check of your turbocharger will minimize
unscheduled downtime and reduce the chance for
potential damage to other engine parts.

NOTE: Turbocharger components require precision
clearances and balancing due to operation at high
rotational (torsional) speeds. Severe Service
Applications can accelerate component wear and may
suggest the need to Inspect/Repair/Replace the
cartridge at reduced intervals to ensure maximum
reliability and retention of the full core.

Removal and Installation

For removal and installation, or repair/replacement
options of turbochargers, see your Caterpillar dealer.
Refer to the Service Manual for this engine or consult
your Caterpillar dealer for the procedure and
specifications.

Clean/Inspect/Check

1. Remove the exhaust outlet piping and remove the
air inlet piping from the turbocharger. Visually check for
oil leaks.

2. Turn the compressor wheel and turbine wheel by
hand. The assembly should turn freely. Inspect the
compressor el a turbine wheel for contact with
the turboctfa?g*h?xgng There should NOT be any
visible signs oﬁ\bon ct between the turbine or
compresso vxdqe)el and the turbocharger housing. If
there is indication of contact between the rotating
wi sy-and the housing, the turbocharger should be
conam ned or replaced.

< \\Chéc‘k the compressor wheel for cleanliness. If only
] Q@e\ ade side of the wheel is dirty, dirt and/or moisture
<§—\4$ assing through the air filtering system. If oil is found
~Jonly on the back side of the wheel, it indicates a
%ossible turbocharger oil seal leak.

\\ The leak may be the result of extended engine

‘ f) operation at low idle or an intake air line restriction
(plugged air filters), which causes the turbocharger to
“slobber”.

4. Use a dial indicator to check end clearance on the
shaft. Attach the dial indicator point on the end of
turbocharger shaft. Push and pull the other end of the
shaft. Note the total dial indicator reading. If the
measured end play is greater than the Service Manual
specifications, repair or replace the turbocharger.
Measured end play less than the minimum Service
Manual specifications could indicate carbon build up
on the turbine wheel. The turbocharger should be
disassembled for cleaning and inspection if the
measured end play is less than the minimum Service
Manual specifications.

5. Inspect the turbine housing bore for corrosion.

6. Clean the turbocharger housing with standard shop
solvents and a soft bristle brush.

7. Fasten the air inlet piping and the exhaust outlet
piping to the turbocharger housing.
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Every 6000 Hours

You must read and understand the warnings Flush
and instructions contained in the Safety section 3. Flush the cooling system with clean water to
of this manual, before performing any operation remove any debris.

or maintenance pr ocedures.
4. Close the drain valve (if equipped). Clean the drain
plugs. Clean the drain plug receptacles. Install the drain

Cooling System (Extended Life plugs. Refer to the Torque Specifications section in this
Coolant Only) manual.

5. Fill the cooling system with clean water. Install the
filler cap. Operate the engine until the temperature
reaches 49 to 66°C (150 to 120°F).

Drain/Flush/Replace Coolant

Only clean water is needed to clean and flush the

li t hen ELC is drained laced.
cooling system when ELC s drained and replace 6. Stop the engine and allow the engine to cool.

Loosen the cooling system filler cap slowly to relieve

Drain any pr%ssure and remove the cap. Open the drain

. . valve ( Equp@d) or remove the cooling system drain
1. Stop the engine a}nd allow the engine to cool. plugs%é\lL\Q water to drain. Flush the cooling
Loosen the coolant filler cap slowly to relieve any system Wﬁh &lean water.
pressure, and remove the cap. ~

7 t it d
2. Open the cooling system drain valve (if equipped). epea steps 5 and 6.

If not equipped with a drain valve, remove the engine \\

block drain plug. Remove the oil cooler drain plug. ‘\ ‘« Fm

Remove the drain plug from the bottom of the water f\

pump housing. Allow the coolant to drain. \ % Fill the cooling system with ELC. Refer to the refill
(— \\ > capacities chart in this manual for the amount of ELC

s\g > needed to refill your system.
NOTICE (e 9. Start and run the engine with the filler cap

Dispose of used engine coolant properly or regy%ea removed. Allow the ELC to warm, the thermostat to

Various methods have been proposed to reclazr%)l open, and the coolant level to stabilize. Add ELC if

coolant for reuse in engine cooling syste(ms e full necessary to bring the coolant to the proper level.

distillation procedure is the only method ﬁg ble by
Caterpillar to reclaim the used coolant, - 10. Clean the filler cap. Clean the filler cap
ENY/ W/ receptacle. Inspect the filler cap gasket. If the gasket is
/ { N damaged, discard the old filler cap and install a new
filler cap. If the gasket is not damaged, use a 9S-8140
Pressurized Pump Group to pressure test the filler cap.
The correct filler cap pressure is stamped on the face

of the filler cap. If the filler cap does not hold the

Outside lllinois: 1-800-542-TOOL correct pressure, install a new filler cap.
Inside lllinois: 1-800-541-TOOL 11
Canada: 1-800-523-TOOL

AN
For information regarding disposéf/anmge&ycling of
used coolant, contact your Caterpillar dealer or contact
Caterpillar Service Technology Group:

. Install the filler cap. Start the engine. Inspect for
coolant leaks and proper operating temperature.
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