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NOTICE: When fasteners are removed, always reinstall them at the same location from which they were
removed. i a fastener needs to be replaced, use the correct part number fastener for that application. If
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be
used. Fasteners that are not reused, and those requiring thread locking compound will be called out. The
correct torque value must be used when installing fasteners that require it. If the above conditions are not
followed, parts or system damage could result.
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ENGINE REPLACEMENT

E Remove or Disconnect (Figures 1-13)

1. Battery negative cable (1) at the battery (figure
).

Main feed wire (5} at the starter solenoid (figure
2).

2. Cooling system drain vaive on the bottom rear
of the radiator.

3. Engine oil at the oil pan piug.

4. Heater hoses at the water pump and thermostat
housing. Refer to COOLING SYSTEM (SEC.
6B1) in this manual.

5. Air conditioning condenser mounts. Do not
disconnect the hoses from the condenser.
Secure the condenser forward of the radiator.

6. Air intake pipe (6) with connecting hose (7) from
the turbocharger and the air cleaner {figure 3).

Important

= Tape the inlet opening of the turbocharger to
prevent entry of foreign material.

3. Battery Cable
4, Solenoid Wire
5. Main Feed Wire

Figure 2. Wiring at Starter

1. Battery Negative Cable
2. Battery Positive Cable
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6. Air Intake Pipe
7. Connecting Hose

Figure 1. Battery Cable Identification

Figure 3. Air Intake Pipe to Turbocharger
Attachement

7. Air inlet pipe (9) with connecting hoses (10) and
{t1) from the turbocharger (8) and charge air
cooler (12) (figure 4).

8. Air inlet pipe (13) with connecting hose (14)
from the intake manifold and the charge air
cooler (12) (figure 5).

9. Charge air cooler assembly (12} from the
radiator.

10. Automatic transmission cooler lines from
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11.

12.

13.

14.

15.

radiator and transmission {A/T only). Refer to
AUTOMATIC TRANSMISSION (SEC. 7A).
Heater hoses from the water pump and the
thermostat housing. Refer to COOLING
SYSTEM (SEC. 6B1).

Fan and fan ciutch from the fan clutch plate.
Refer to FAN (SEC. 6B3). _

Radiator hoses from the radiator. Radiator and
shroud. Refer to RADIATOR (SEC. 6B2).

Air conditioning compressor, generator and

water pump belts. Refer to AIR CONDITIONING
(SEC. 1B), COOLING SYSTEM (SEC. 6B1) and

ENGINE ELECTRICAL (SEC. 6D) in this
manual.

Fuel lines at the frame near the injection pump.
Refer to FUEL SYSTEM (SEC. 6C1).

8. Turbocharger
9. Air Inlet Pipe
10. Connecting Hose
11. Connecting Hose
12. Charge Air Cooler

16.

17.

18.

19.

20.

Figure 4. Air Intel Pipe Attachment '

Fuel shutoff cable at the injection pump and at
the support bracket. Refer to DIESEL FUEL
INJECTION (SEC. 6C3).

Electrical wires at the oil pressure and engine
cooclant temperature sending units. Refer to
ENGINE ELECTRICAL (SEC. 8D}.

Vacuum hoses (16) at the vacuum pump (15)
(figqure 6).

Generator output wire (18) from the generator
(18} (figure 7).

Generator adjusting bracket (17} (figure 8).

13. Air Iniet Pipe
14. Connecting Hose

Figure 5. Intake Manifold Pipe Attachment

15. Vacuum Pump
16. Vacuum Hose P
17. Generator Adjusting Bracket

Figure 6. Vacuum Hose Attachment at Vacuum
Pump

21. Generator (18) and air conditioning compressor
(20) as a unit. Do not remove the heses from
the compressor (figure 8).

22. Power steering hoses from the power steering
pump. Refer to POWER STEERING (SEC.
3B3).
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18. Generator
19. Generator Output Wire

Figure 7. Wiring at Generator

18. Generator 29
20. A/IC Compressor
21. Left Frame Rail

Figure 8. Generator and Air Conditioner
(A/C) Compressor Removed

23. Shift and select cables from transmission.
Refer to AUTOMATIC TRANSMISSION (SEC.
7A) or MANUAL TRANSMISSION (SEC. 7B).

24. Clutch slave cylinder. Refer to CLUTCH
(SEC.7C).

25. Exhaust brake unit assembly (22} (figure 9).

26. Front exhaust pipe (23) (figure 10).

27. Electrical wiring harness and connectors.

28. Speedometer cabie from transmission.

29, Propeller shaft and parking brake assembly.
Refer to MANUAL TRANSMISSION (SEC. 7B).

30. Engine mount insulator (24) to engine mount
bracket nuts (figure 11).

31. Transmission to frame crossmember side
supports (30) (figure 12).

32. Raise the transmission with a jack and remove
the clutch housing to transmission bolts.

33. Attach a sling (34) and hoist to the engine

assembly (35) (figure 13).
34. Engine by raising front, puiling forward, then
turning the engine 80 degrees.

MANUAL TRANSMISSION 22

if /(9

20. Vacuum Chamber
22. Exhaust Brake Unit Assembly
23. Front Exhaust Pipe

Figure 9. Exhaust Brake Installed

23. Front Exhaust Pipe

Figure 10. Exhaust Pipe Attachment
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24. Engine Mount Insulator
25. Support

26. Engine Mount Bracket
27. Lower Mount

MANUAL TRANSMISSION, ;

Flat Low Model A/T

28. Crossmember

29. Engine Mount Insulators
30. Side Supports

31. Upper Mount Assembly
32. Transmission Cover

33. Bracket

Figure 12. Transmission Mount
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34. Engine Lifting Swing
35. Engine Assembly

Figure 13. Lifting Sling on Engine

E Install or Connect {(Figures 1-13)

NOTICE: See “NOTICE” on page 6A-1 of this
section for steps 7, 8, 9 and 10.

1. Clutch pressure plate assembly and clutch
driven plate. Refer to CLUTCH (SEC. 7C).

2. 8ling (34) and hoist to the engine (35) (figure
13).

3. Support and raise the transmission with a jack.

4. Position and align the engine and the
transmission input shaft. Keep the flywheel
housing and clutch housing parallel with one
another.

5. Mate the flywheel and clutch housings.
Fabricated pilot studs may help to maintain
alignment while connecting the housing.

6. Flywheel to cluich housing bolts except the
clutch slave cylinder, wiring harness bracket,
and exhaust brake bracket bolts. Do not torque
the bolts yet.

7. Engine mount insulator (29) to the engine
mount bracket (31) (figure 11). _
= It may be necessary to loosen the engine

mounts from the frame to align the stud to
bracket holes.

Tighten

¢ The mount insulator nuts to 75 N-m (55 Ib-ft).

8. Transmission mount.

Tighten

+ The mount to transmission cover nuts to 69
N-m (51 ib-ft).

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26,
27.

28.

29.

30.

. Position the clutch slave cylinder, the wiring

harness bracket, and the exhaust brake bracket
onto the flywheel to clutch flange. Then install
the bolts.

@ Tighten

» Flywheel housing to clutch housing bolts to 81
N.m (60 Ib-ft).

Shift and seiect cable bracket onto the clutch
housing.

Tighten

* Bracket bolts to 81 N-m (60 Ib-ft).

Parking brake assembly and propeller shaft.
Refer to MANUAL TRANSMISSION (SEC. 7B).
Speedometer cable to the transmission.

Power steering hoses and brackets onto the
power steering pump. Refer to POWER
STEERING (SEC. 3B3).

Generator and air conditioning compressor onto
the cylinder block.

Generator adjusting bracket (17) (figure 6).
Generator output wire (19) to the generator (18)
{figure 7).

Vacuum hose (186) to the vacuum pump (15}
(figure 6).

Electrical wiring harness and connectors.

Fuel shutoff cable onto the injection pump.
Secure their support brackets. Refer to DIESEL
FUEL INJECTION (SEC. 6C3).

Fuel lines at the vehicle frame near the injection
pump. Refer to FUEL SYSTEM (SEC. 6C1).
Generator, water pump and air conditioning
compressor belts. Refer to AIR CONDITIONING
(SEC. 1B), COOLING SYSTEM (SEC. 6B1) and
ENGINE ELECTRICAL {SEC. 8D).

Radiator, fan shroud and radiator hoses. Refer
to RADIATOR (SEC. 6B2).

Fan clutch and fan to the fan clutch plate. Refer
to FAN (SEC. 6B3).

Automatic transmission (A/T) cooler lines to the
radiator and the transmission (A/T only). Refer
to AUTOMATIC TRANSMISSION (SEC. 7A).
Front exhaust pipe (23) and exhaust brake unit
assembly (22) (figures 9 and 10).

Charge air cooler assembly (12) to the radiator.
New gasket and the air inlet pipe (13) with
connecting hose (14) (figure 5}.

Air inlet pipe (9) with connecting hoses (10) and
(11) to the charge air cooler (12) and
turbocharger (8) (figure 4}.

Air intake pipe (6) with connecting hose (7)
(figure 3).

Heater hoses at the water pump and thermostat
housing. Refer to COOLING SYSTEM (SEC. 6B1).
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31. Be sure the oil pan plug is tight. Install 11.2
liters (3 gal) of engine oil. The SAE weight wiil
depend on the ambient temperaiure. Refer to
MAINTENANCE AND LUBRICATION (SEC.
0B).

32. Close the radiator drain valve. Fill the cooling
system as described in COOLING SYSTEM
(SEC. 6B1).

33. Connect the main feed wire (5) at the starter,
and the battery negative cable (1), at the battery
(figures 1 and 2).

34. Check the automatic transmission fluid level
and replenish as necessary (Automatic
transmission only). Refer to AUTOMATIC
TRANSMISSION (SEC. 7A). ‘

ENGINE MOUNTINGS

DESCRIPTION

Cushion-type mountings are used at both the
front and rear of the engine on all vehicles covered
in this manual. (“Front” refers to the end of engine
opposite the flywheel.)

Engine mountings are iliustrated in figures 11 and
12.

MAINTENANCE

Engine mountings should be inspected
periodicaily and if found damaged or deteriorated
they should be replaced.

Check the engine mount brackets for cracks or
elongated bolt holes. Replace the brackets if
necessary. Check the mounting fasteners for the
correct torque. Inspect the rubber parts for
deterioration and replace if necessary.

NOTICE: Broken or deteriorated mounts can
cause misalignment and eventual destruction of
certain drive train components. If a single
mounting is misaligned, damaged, or broken, the
remaining mountings are subjected to abnormally
high stresses. This may cause breakage or
damage to the remaining mountings.

FRONT ENGINE MOUNT REPLACEMENT

E Remove or Disconnect (Figure 11)

NOTICE: When supporting the engine to
replace a mount, raise the engine only to
height required to provide clearance for
mounting removal. Be careful that control
linkage and wiring are not damaged from
raising the engine. When replacing a single
front mounting, both mountings should be
detached before attempting to raise the
engine. Failure to do this will place excessive
stress on the attached mounting when the
engine is raised.

NOTICE: When raising or supporting the
engine for any reason, do not use a jack under
the oil pan, any sheet metal or crankshaft
pulley. Due to the small clearance between the
oil pan and the oil pump screen, jacking
against the oil pan may cause it to be damaged
or bent against the pump screen, resulting in a
damaged oil pickup unit.

1. Engine mount bracket (26) attached to cylinder
block.

2. Nuts and bolts holding lower mount (27) to
frame mount bracket.

3. Engine mount insulator (24) to engine mount
bracket nut.

4. Frame bracket to frame nuts and bolts (if
necessary.).

5. Engine mount insulator (24) to lower mount (27}
nuts and bolts.

E Install or Connect (Figure 11)

NOTICE: See “NOTICE” on page 6A-1 of this
section for steps 2 and 5.

1. Lower mount {27) to the engine mount insulator
(24).

2. Frame bracket to frame nuts and bolts (if
removed).

[3] Tighten

» Frame nuts and bolts to 38 N-m (28 ib-ft).

3. Engine mount bracket (26) to the cylinder block.

4. Engine mount insulator {24} and the lower
mount assembly (27} to the engine mount
bracket (26} with the nut and washer.

5. Lower mount (27) to the frame bracket nuts and
bolts.

Tighten

« Frame bracket nuts and bolts to 38 N-m (28
Ib-t).
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REAR ENGINE MOUNT REPLACEMENT

E Remove or Disconnect (Figure 12)

NOTICE: When supporting the engine to
replace a mount, raise the engine only to
height required to provide clearance for
mounting removal. Be careful that control
linkage and wiring are not damaged from
raising the engine. When replacing a single

mounting, both mountings should be detached
before attempting to raise the engine. Failure

to do this will place excessive stress on the

attached mounting when the engine is raised.

NOTICE: When raising or supporting the

engine for any reason, do not use a jack under

the oil pan, any sheet metal or crankshaft

pulley. Due to the small clearance between the

oil pan and the oil pump screen, jacking

against the oil pan may cause it to be damaged
or bent against the pump screen, resulting in a

damaged oil pickup unit.

* Support the transmission with a transmission or

jack. The transmission mount is also the rear
engine mount.

1. Side supports (30) to crossmember (28), nuts

and washers.

2.

3.

4,

Transmission cover (32) to upper mount (31)
nuts, and washers.

Lower the transmission slightly and remove the
mount assembly.

Nuts and washers and the insulators (29) from
the upper mount (31).

E Install or Connect (Figure 12)

NOTICE: See “NOTICE” on page 6A-1 of this
section for steps 2 and 3.

* Support the transmission with a transmission or
garage jack.

1.

2.

Engine mount insulators {29) to the upper
mount assembly (31).

Upper mount assembly (31) onto the
transmission cover (32).

@ Tighten

* Transmission cover nuts to 69 N-m (51 Ib-ft).

. Raise the transmission and install the side

supports (30} onto the frame crossmember (28).
Remove the jack.

@ Tighten

* Side support nuts to 41 N-m(30 b-ft).

EXHAUST BRAKE SYSTEM

DESCRIPTION

The exhaﬁst brake system, when turned on, in-

creases the amount of power absorbed by the
engine while coasting with the clutch engaged
(figure 14).
The main components of the system are:

1. The exhaust brake valve (17). This valve

resembles the manifold heat valve used in many

gasoline engines.

2. The vacuum chamber (16).

3. The magnetic valve (13), which is an eiectric
solenoid actuated valve.

4. The contrel switches (6, 10, 11 and 12).

5. The relays (5 and 9).

OPERATION

Exhaust Brake
Refer to figure 14.

1. When the engine starts, the generator turns the
charge relay (3) on, which causes the exhaust

brake relay (5) to go on via fuse No. 19.

. When the exhaust brake switch (8) is turned on,

electricity flows via the diode (8) to the exhaust
brake control relay (9) and lights the indicator
light (7) at the same time.

. The exhaust brake control relay (2) goes on

when the neutral switch (Manual
transmission=M/T} or the inhibitor switch
{Autcmatic transmission=A/T}) (10) is off (when
M/T is in a position other thanh neutral and A/T is
in a position other than P or N).

. When the exhaust brake control relay (9) goes

on, a working current flows via the clutch switch
{11) and the accelerator switch (12) to the
magnetic valve (13).

. Both the clutch switch (11) and accelerator

switch (12) are normally closed. When both
clutch and accelerator pedals are in the
released position {engine at idle/clutch fully
engaged), current flows to the magnetic valve
{13).

. When energized, the magnetic valve {13)

opens, allowing vacuum to flow from vacuum
pump (14) and tank (15) to the vacuum
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chamber (16).

7. When supplied with a vacuum source, the

vacuum chamber (18) pulls the exhaust brake

. valve (17) shut. With the engine brake valve
shut, exhaust pressure allows the engine to
become a more effective brake.

8. If the clutch or accelerator pedal depressed, the
cluteh switch {11) or accelerator switch (12)
opens, or neutral/inhibitor switch (10) is ON, the
exhaust brake control relay (9) opens, the
power supply to the magnetic valve (13) is
interrupted. The magnetic valve close, removing
vacuum from the vacuum chamber (16). The
vacuum chamber spring then pushes the
exhaust brake valve {17) back open. Normali
engine operation resumes.

The exhaust brake valve is also used to warm up
the engine.

Automatic Engine Warm-up

When the engine coolant temperature is below
-40°C (104°F) when the engine is started, a working
current is supplied by the QOSIIl controtler to the
upperstream of the accelerator switch (12). But all

Full download: http://manual place.com/download/i suzu-4bd2-t-diesel -engine-manual - 15i 17249/

other conditions than the accelerator switch (12)
remain unchanged. Therefore, the magnetic valve
(13) is turned on and activates the exhaust brake
valve (17) to promote the engine warm-up.

When the engine coolant temperature rises above
the 40°C (104°F) level, the QOSIII controller
automatically deactivates the engine warm-up
function.

Manual Engine Warm-up

When the engine warming-up switch (19) goes on
with the engine coolant temperature below 70°C
(158°F) and the key switch (18) turned on, the
indicator light built into the switch lights up and the
engine warming cut relay (20) goes on at the same
time. This causes electricity to flow to the magnetic
valve (13) and activates the exhaust brake valve
{17) to promote the engine warm-up.

When the engine coolant temperature rises above
the 70°C (158°F) level, the thermo switch (21) and
the engine warming cut relay (20) go off
simultaneously. The engine warm-up function is
ended as a result.
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