TOYOTA

1KZ-T, 1KZ-TE
ENGINE

REPAIR MANUAL SUPPLEMENT
Apr., 1996




FOREWORD

This supplement has been prepared to provide information
covering general service repairs for the 1KZ-T, 1KZ-TE engine
mounted on the TOYOTA LAND CRUISER/LAND CRUISER
PRADO. :

Applicable model: KZJ90, 95 series

For basic engine service repair, refer to the following repair
manual.

1KZ-T Engine Repair Manual
{Pub. No. RM353E)

Please note that the publications below have also been pre-
pared as relevant service manuals to the components and sys-
tems In this engine. -

. Manual Name __Pub.No.

e 1KZ-TE Engine Emission Control Repair ERM121E
Manual

o LAND CRUISER/LAND CRUISER PRADO
New Car Features

NCF131E

All information in this manual is based on the latest product in-
formation at the time of publication. However, specifications
and procedures are subject to change without notice.

~ TOYOTA MOTOR CORPORATION

©1999 TOYOTA MOTOR CORPORATION

All rights reserved. This book may not be repro-
duced or copied, in whole or in part, without the
written permission of Toyota Motor Corporation.

First Printing: Jun. 19, 1996 01-960619-01
Fifth Printing: Mar. 3, 1999 05-990303-01-3



CAUTION

This manual does not include all the necessary items about repair and service. this manual is made
for the purpose of the use for the persons who have special techniques and certifications. In the
cases that non—-specialized or uncertified technicians perform repair or service only using this manu-
al or without proper equipment or tool, that may cause severe injury to you or other people around
and also cause damage to your customer’s vehicle.

In order to prevent dangerous operatlon and damages to your customer’s vehlcle be sure to follow
the mstructlon shown below.

Must read this manual thoroughly. It is especially important to have good understanding all the

- contents written in the PRECAUTION of "IN” section.

The service method written in this manual is very effective to perform repair and service. When
performing the operations following the procedures using this manual, be sure to use tools spe-
cified and recommended. If using non-specified or recommended tools and service method,

be sure to confirm safety of the technicians and any possibility of causing personal injury or
damage to the customer’s vehicle before starting the operation.

If part replacement is necessary, must replace the part with the same part number or equivalent
part. Do not replace it with inferior quality.

It is important to note that this manual contains various "Cautions” and "Notices” that must be
carefully observed in order to reduce the risk of personal injury during service or repair, or the
possibility that improper service or repair may damage the vehicle or render it unsafe. ltis also
important to understand that these "Cautions™ and "Notices” are not exhaustive, because it is

important to warn of all the possible hazardous consequences that might result from failure to
follow these instructions.
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HOW TO USE THIS MANUAL
INDEX -

An INDEX is pi'ovided on the first page of each section to guide you to the item to be repaired.
To assist you in finding your way through the manual, the Section Title and major heading are
given at the top of every page. |

GENERAL DESCRIPTION

At the beginning of each section, a General Description (Precautions) is given that pertains to all
repair operations contained in that section. |
Read these precautions before starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the cause. | '

PREPARATION

NOO2—-14

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and
shows how the parts fit together.
Example:

Oil Dipstick and Guide

Thermostat

.

€ Gasket

N-m (kgf-cm, ft-Ibf) | : Specified torque 'ﬂ

€ Non-reusable part L st5029

\

~ Water Inlet—
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The procedures are presented in a step—by —step format:

e The illustration shows what to do and where to do it.

e The task heading tells what to do.

e The detailed text tells how to perform the task and glves other information such as
specifications and warmngs

Example:

This format provides the experienced technician with a FAST TRACK to the information needed.
The upper case task heading can be read at a glance when necessary, and the text below it
provides detailed mformatlon lmportant specifications and warnings always stand out in bold

type.

REFERENC ES

References have been kept to a minimum. However. when they are required you are given the
‘page to refer to.

SPECIFICATIONS

Spet:ifi'cations are presented in bold type throughout the text where needed. You never have to
leave the procedure to look up your specifications. They are also found at the end of each section,
for quick reference. - | |

CAUTIONS, NOTICES, HINTS:

® CAUTIONS are presented in bold type, and indicate there is a pOSSIbIlItY of injury to you or
other people.

e NOTICES are also presented in bold type, and indicate the possibility of damage to the
components being repaired. | -

® HINTS are separated from the text but do not appear in bold. They provide additional
information to help you efficiently perform the repair. -
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SI UNIT

INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

The UNIT given in this menual are primarily expressed with the SI UNIT (lnterhational System of
Unit), and alternately expressed in the metric system and in the yard/pound system.

Example:
Torque: 30 N-m (310 kgf-cm, 22 ft-1bf)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine

block as shown.

GENERAL REPAIR INSTRUCTIONS

1.
2.
3.
. (a)

(b)

(d)
(e}

(f)

Use fender, seat and floor covers to keep the vehicle
clean and prevent damage. |
During disassembly, keep parts in the appropriate
order to facilitate reassembly. |
Observe the following:

Before doing electrical work, disconnect the negative
(—) terminal cable from the battery.

If it is necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative (—) terminal which is grounded to the vehicle
body.

To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight up

‘without twisting or prying it.

Clean the battery terminal posts and cable terminals
with a shop rag. Do not scrape them with a file or
other abrasive objects.

Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation. Do not
use a hammer to tap the terminal onto the post.

Be sure the cover for the positive (+) terminal is
properly in place.

Check hose and wiring connectors to make sure that
they are secure and correct.

Non—reusable parts

Always replace cotter pins, gaskets, O—rings and oil
seals etc. with new ones.
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(b) Non-—reusable parts are indicated in the component
illustrations by the "€" symbol.

6. Precoated parts
Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.

(a) If a precoated part is retightened, loosened or caused
to move in any way, it must be recoated with the

Seal Lock Adhesive specified adhesive.

(b) When reusing precoated parts, clean off the old adhe-
sive and dry with compressed air. Then apply the
specified seal lock adhesive to the bolt, nut or threads.

(c) Precoated parts are indicated in the component illus-
trations by the "%“ symbol.

7. When necessary, use a sealer on gaskets to prevent
leaks. -

~ 8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.

9. Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sure to use SST and SSM
where specified and follow the proper work proce-
dure. A list, of SST and SSM can be found in the
preparation part at the front of each section in this

10 | manual.

10. When replacing fuses, be sure the new fuse has the
correct amperage rating. DO NOT exceed the rating or
use one with a lower rating. |

Equal Amperage Rating

3K

BE1366

L

INO365 _

filustration

MEDIUM CURRENT FUSE

BES595 INO36S

HIGH CURRENT FUSE H-FUSE

BES5596 INO36?

FUSIBLE LINK FL

BESSS? INO387

(0
HNUUd

CIRCUIT BREAKER CB

[

INO368

BESS598

V00076
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11. Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicle at
the proper locations.

(a) If the vehicleis to be jacked up only at the front or rear
end, be sure to block the wheels at the opposite end in
order to ensure safety. |

(b) After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on a
vehicle raised on a jack alone, even for a small job that
can be finished quickly.

12. Observe the following precautions to avoid damage to
the parts:

(a) Do not open the cover or case of the ECU unless
absolutely necessary. (If the IC terminals are touched,
the |IC may be destroyed by static electricity.)

(b) To disconnect vacuum hoses, pull on the end, not the

| middle of the hose. |

(c) To pull apart electrical connectors, pull on the connec-

~ tor itself, not the wires.

(d) Be careful not to drop electrical components, such as
sensors or relays. |f they are dropped on a hard floor,
they should be replaced and not reused.

() When steam cleaning an engine, protect the electron-
ic components, air filter, and emissions related com-
ponents from water.

(f) Never use an impact wrench to remove or install
temperature switches or temperature sensors.

(@) When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending.

(h) When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step—down
adapter instead. Once the hose has been stretched, it
may leak.

13. Tag hoses before disconnecting them:

(a) When disconnecting vacuum hoses, use tags to iden-
tify how they should be reconnected.

(b) After completing a job, double check that the vacuum
hoses are properly connected. A label under the hood
shows the proper layout.

14. Unless otherwise stated, all resistance is measured at
an ambient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measured
at high temperatures immediately after the vehicle
has been running, measurements should be made -
when the engine has cooled down.

CORRECT

WRONG CORRECT

A
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PRECAUTION
IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM

For vehicles with mobile communication systems such as two—way radios and cellular tele-
phones, observe the following precautions.

NG ~00

(1) Install the antenna as far as possible away from the ECU and sensors of the vehicle’s electronic g

system.

(2) Install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the vehicle’s
electronics systems. For details about ECU and sensors locations, refer to the section on the
applicable component.

(3) Do not wind the antenna feeder together with the other wiring. As much as possible, also avoid
running the antenna feeder parallel with other wire harnesses.

(4) Confirm that the antenna and feeder are correctly adjusted.

(5) Do not install powerful mobile communications system.
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ABBREVIATIONS USED IN THIS
MANUAL

NG —-ON

>
(@

.

~ Air conditioner

Automatic Transmission

>
3

Boost Altitude Compensational Stopper
Circuit Breaker
Dashpot

-t
O

D Diagnostic Trouble Code
tlectronic Control Diesel

ECT Electronic Controlled Transmission
Electronic Control Unit

Exhaust Gas Recirculation

Electronic Vacuum Regulating Valve

Formed in Place Gasket
Fusible Link
High Current Fuse

L
r

H—Fuse

Intake
J Junction Block

M-—Fuse

.
D

Medium Current Fuse

Manual Transmission

0/S Oversize

Positive Crankcase Ventilation
Relay Block

Special Service Materials

<
J

.
@@H - H
i

S
<

b’

o o
.
{39

Special Service Tools

Standard

Switch
TDC Top Dead Center
U/s Undersize

vSV Vacuum Switching Valve

il

£
B
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STANDARD BOLT TORQUE SPECIFICATIONS

NooV-08

HOW TO DETERMINE BOLT STRENGTH

Hexagon

flange boit 4
Protruding

w/ washer lines
hexagon bolt

Hexagon
head bolt

Bolt

@ head No.

Hexagon

flange bolt S5
Protruding 10T
w/ washer lines

hexagon bolt

Hexagon
flange bolt 6

Protruding 11T

hexagon boit

' No mark
4T
5T o |
6T |

Welded bolt
8T

&
|

Hexagon
flange bolt

w/ washer
hexagon bolt

4T

Hexagon

head bolt
Protruding

lines

Hexagon

flange bolt

Protruding 6T

w/ washer lines
hexagon bolt { ‘

Hexagon

head bolt |
Protruding

lines

Hexagon 47T

head boit 4
| Protruding

lines

V06821
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SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque

Hexagon head bolt Hexagon flange bolt |
 N-m_ kof-em _ ftdbf | N-m kgf-cm ft-Ibf

5 55 48 in.-Ibf 6 60 52 in.-Ibf
12.5 130 9 14 145 10
26 260 19 29 290 21
47 480 35 53 540 39
74 760 55 61

83

. 65 in. Ibf
17.5 175 13
36 360 26
65 670 48

76

V00079
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ENGINE MECHANICAL

PREPARATION
SST (SPECIAL SERVICE TOOLS)

09248-64011 Valve Clearance Adjusting Tool

EGOAY ~2u

''''''''''''''''

...............
........................

09268—-64010 Injection Nozzle Wrench Set

........................................................................................................................................................................................................................................

(09268~64020) Injection Nozzle Holder

Retaining Nut Wrench

09992—-00024 Cylinder Compression Check Gauge
Set

~ (09982-00200) LJoint

................................................................................................................................................................................................................................

(09992—-00211) Gauge Assy

09992-00500 Compression Gauge Attachment

)

-

v’/%/"
=

EGOAZ -2

RECOMMENDED TOOLS

05640—00010 Hexagon Wrench Set.

Timing belt idler pulley

09082—-00040 TOYOTA Electrical Tester.

VSV for intake shutter

09200—-00010 = Engine Adjust Kit .
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EQUIPMENT

Cylmder gauge

Magnetlc finger
M icrometer
Tachometer

SSM (SERVICE SPECIAL MATERIALS)

0882600080 Seal Packing Black or equivalent
(FIPG)

Timing belt cover
Camshaft oil seal retainer

Cylinder head

AIR FILTER INSPECTION AND

CLEANING
AIR FILTER INSPECTION AND CLEANING

Paper Filter Type:

1. INSPECT AIR FILTER
Visually check that the filter element is not ex-
cessively dirty, damaged or oily.

2. CLEAN AIRFILTER
Clean the filter element with compressed air.
- First blow from the inside thoroughly. Then blow off
the outside of the filter element.

Washabie Type:

1. INSPECT AIR FILTER
Visually check that the filter element is not ex-
cessively dirty, damaged or oily.

2. CLEAN AIR FILTER

(a) Blow dirt off in the filter element with compressed air.

(b) Submerge the filter element in the water and agitate it
up and down more than 10 times. |

(c) Repeat rinsing in clean water until rinsing water is
clear.
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ENGINE — ENGINE MECHANICAL

(d) Remove excess water by shaking the filter element or

blowing with compressed air.
NOTICE: Do not beat or drop filter element.

() Wipe off dust on the air cleaner case interior.

SO
---------------
.......

s = e
...........
- (N

COMPRESSION CHECK

HINT: If there is lack of power, excessive oil consump-
tion or poor fuel economy, nmeasure the compression
pressure. |

1. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

2. 1KZ-T: -
DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

3. 1KZ-TE:

DISCONNECT INJECTION PUMP (SPILL CONTROL
VALVE) CONNECTOR
4. DISCONNECT GLOW PLUG WIRE FROM GLOW

PLUG CONNECTOR
NOTICE: In order not to short the glow plug wire, apply

vinyl tape around the terminal.

5. REMOVE INTAKE PIPE
(See step 2 in cylinder head removal)

No.1, 2, 3 Cylinders 6. REMOVE INJECTION PIPES

’ - (See step(s) 2 and 3 (1KZ—T) injection pump
removal in Fuel System)

7. REMOVE INJECTION NOZZLES
(See steps 8 and 9 in cylinder head removal)

8. CHECK CYLINDER COMPRESSION PRESSURE
HINT: Turn the starter before measuring the compres-
sion and discharge the foreign objects.

(a) Install SST (attachment) to the injection nozzle hole.
SST 09992 -00500

(b) Connect SST (compression gauge) to the attachment.
SST 09992 —-00024 (09992-00200, 09992-00211)

(c) While cranking the engine, measure the compression
pressure. |
HINT: Always use a fully charged battery to obtain
engine revolution of 250 rpm or more.

(d) Repeat steps (a) through (c) for each cylinder.
NOTICE: This measurement must be done in as short a

S04861 ' . .
A14986 ' time as possible.
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Compression pressure:

3.040 kPa (31.0 kgf/cm?, 441 psi) or more
Minimum pressure:

1.861 kPa (20.0 kgf/cm?, 284 psi)
Difference between each cylinder:

490 kPa (5.0 kgf/cm?, 71 psi) or less

(e) If the cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the cylin-
der through the injection nozzle hole and repeat steps
(a) through (c) for the cylinder with low compression.
¢ If adding oil helps the compression, chances are

that the piston rings and/or cylinder bore are
worn or damaged.

e |f pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
the gasket. | |

9. REINSTALL INJECTION NOZZLES
(See steps 15 and 16 in cylinder head installation)

10. REINSTALL INJECTION PIPES
(See step(s) 5 and 6 (1KZ—T) in injection pump

- installation in Fuel System)

11. REINSTALL INTAKE PIPE
(See step 22 in cylinder head installation)

12. RECONNECT GLOW PLUG WIRE TO GLOW PLUG
CONNECTOR

13. 1KZ-T:

RECONNECT INJECTION PUMP (FUEL CUT

SOLENOID) CONNECTOR

14. 1KZ—-TE: |
RECONNECT INJECTION PUMP (SPILL CONTROL
VALVE) CONNECTOR

15. START ENGINE AND CHECK FUEL LEAKAGE

VALVE CLEARANCE INSPECTION
AND ADJUSTMENT

HINT: Inspect and adjust the valve clearance when
the engine is cold. |
1. LHD: |
REMOVE AIR CLEANER
2. RHD:
REMOVE INTAKE AIR PIPE
(a) Disconnect the intake air temperature sensor connec-
tor and wire harness clip.
(b) Remove the 2 bolts and loosen the 2 hose clamps.
(c) Disconnect the intake air pipe from the air cleaner
hose and air inlet elbow. |
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3.

4,

(a)

(b)
(c)

(a)
(b)

REMOVE INTAKE PIPE

(See step 2 in cylinder head removal)
REMOVE CYLINDER HEAD COVER
(See step 16 in cylinder head removal)

SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, and align its
groove with the timing pointer.

Check that the valve lifters on the No.4 cylinder are
loose and valve lifters on the No.1 cylinder are tight.
If not, turn the crankshaft one revolution (360°) and
align the mark as above.

CHECK VALVE CLEARANCE

Check only the valves indicated in the illustration.

e Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

® Record the out — of — specification valve clear-
ance measurements. They will be used later to
determine the required replacement adjusting

shim.
Valve clearance {Cold):
Intake
0.20 — 0.30 mm (0.008 — 0.012 in.)
Exhaust

0.25 — 0.35 mm (0.010 — 0.014 in.)
Turn the crankshaft pulley one revolution (360°) and
align the mark as above (See procedure step 5).
Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))

ADJUST VALVE CLEARANCE

Remove the adjusting shim.

® Turn the crankshaft to position the cam lob of the
camshaft on the adjusting valve upward.

® Using SST, press down the valve lifter.

SST 09248—-64011

HINT: Before pressing down the valve lifter, position

the notch on the exhaust manifold side.
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(b)

10.

11.

(a)

(b)
(c)

EG-7

e Remove the adjusting shim with small screwdriv-
er and magnetic finger.

Determine the replacement adjusting shim size by

using following the formula or charts:

e Using a micrometer, measure the thickness of
the shim which was removed.

e (Calculate the thickness of the new shim so the
valve clearance comes within specified value.

T ceveeeenees Thickness of removed shim
A.......... Measured valve clearance
N eeeeenes Thickness of new shim
Intake:

N=T++ (A — 0.25 mm (0.010 in.))
Exhaust:

N=T+ (A — 030 mm (0.012 in.))
e Select a new shim with a thickness as close as
possible to the calculated values.
HINT: Shims are available in 17 sized in increments of
0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to
3.300 mm (0.1299 in.).

Install a new adjusting shim.

e Place a new adjusting shim on the valve lifter.
e Remove the SST.

SST 09248-64011

Recheck the valve clearance.

REINSTALL CYLINDER HEAD COVER

- (See step 14 in cylinder head installation)

REINSTALL INTAKE PIPE

(See step 22 in cylinder head installation)

LHD:

REINSTALL AIR CLEANER

RHD:

REINSTALL INTAKE AIR PIPE |

Connect the intake air pipe to the air inlet elbow and

air cleaner hose with the 2 hose clamps.
Install the intake air pipe with the 2 bolts.

‘Connect the intake air temperature sensor connector

and wire harness clip.
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Adjusting Shim Selection Using Chart
INTAKE

In.
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0.921 - 0.940 (0.0363 - 0.0370 3636[3614919149la1 1 4 1]a 1141

0.841 - 0.960 (0.0370 - 0.0378 36[36OU KU1 KMINI K1 [41
361a9]40K9a 1141141141

1.001 - 1.020 (0.0394 - 0.0402 MM 1141181141

| 1.021 ~ 1.040 (0.0402 - 0.0409) __ R1R1R1RI}AY New shim thickness mm {in.)

| 1.041 - 1.060 (0.0410-0.0417) _ MIKIMIR1
AT

|____1.061 - 1.080 (0.0418 - 0.0425)  W1}41
. 1.081 -1.100 (0.0426 - 0.0433) 1

01 | 250 (0.08841| 46 |2:95 01161

42 255 (0.10041| 26 [3.00 (0.1181)
06 | 2:60 (0.10241| 47 |3.05 (0.1201)
43 | 265 (0.1043)| 31 [3.10 (0.1220)
11 270 (0.1083)| 48 [3.15 (0.1240]
44 ] 2.75 (0.1083) | 36 [3.20 (0.1260)
16 [2.80 0.1102)] 49 [3.25 (0.1280)
45 285 0.11221] 41 [3.30 (0.1209)
21 [2s00maa] |

Intake valve clearance {Cold):
0.20 - 0.30 mm (0.008 — 0.012 in.)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed
and the measured clearance is 0.350 mm (0.0138 in.).

Replace the 2.800 mm (0.1102 in.) shim with a No.21
shim.

0.661 - 0.680 (0.0260 - 0.0268
0.681 - 0.700 (0.0268 - 0.0276

Q3782
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Adjusting Shim Selection Using Chart
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0621 - 0.640 (00244 - 0.0252 ASIA5 45121 [21[21148146146126126126 147147147131 131 31 4814814813635 136149149]49141 J41 41 141 41
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_0.721 - 0.740 (0.0284 - 0.0291) MEMEUBI26 2626 7147147131 31 [31 4814848136 3638 14914914014 1 4114141 |4
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31131 |48/48|48148[36|3649USMO MM I 1K1 4Y]
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ASUBUBIIBII6I36143140 Mol 1 141 1141 141/
4814813636 136143 949141 |41 141141141
4813636 3649149149141]41 14141 41
3836 ]40140140140141 14141 41 ja1

0.441 - 0460 (0.0174 ~ 0.0181%

L

0601 0620

New shim thickness mm (in.)

2.50 (0.0984) | 46 | 2.95 (0.1161)
2.55 (0.1004) | 26 | 3.00 (0.1181)

| 06 | 260 (0.1024) | 47 | 3.05 (0.1201) |
| 43 |265(01043) | 31 [3.10(0.1220)
11 | 270(0.1063) | 48 | 3.5 (0.1240)
44 | 275(0.1083) | 36 | 3.20 (0.1260)
{16 | 280(0.1102) | 49 | 3.25 (0.1280)
45 | 285(0.1122) | 41 [ 3.30 (0.1299)
21 {29004 | [

Exhaust valve clearance (Cold):
0.25 - 0.35 mm (0.010 - 0.014 in.)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed and
- the measured clearance is 0.390 mm (0.0154 in.). |
Replace the 2.900 mm (0.1142 in.) shim with a No.11 shim.
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INJECTION TIMING INSPECTION
AND ADJUSTMENT

Punchingvl:in '
o7 SULH (1KZ—TE)
1

/ ( A . INSPECT INJECTION TIMING e
,.//é AN '

Al = Using mirror, check that the punching line of the
\) = s. oy injection pump flange and the upper processing sur-

' 1 / Upper Processing face of the timing gear case aligned.
Surface - | | :

2. ADJUST INJECTION TIMING
(a) Loosen these nuts and bolt:
e Bolt holding injection pump to injection pump
stay '
® 2 nuts holding injection pump to timing gear case
(b) Align the punching line and upper processing surface
by slightly tilting the injection pump.
(c) Tighten these nuts and bolt:
® 2 nuts holding injection pump to timing gear case
Torque: 21 N-m (210 kgf-cm, 15 ft:1bf)
e Bolt holding injection pump to injection pump
stay
Torque: 32 N-m (330 kgf-cm, 24 ft-1bf)

IDLE SPEED AND MAXIMUM SPEED
INSPECTION
(1IKZ—TE)
1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
(f) ECD system wiring connectors fully plugged
. (g) Valve clearance set correctly
> %?h%i . \ (h) Injection timing set correctly

s 2% () A/T:

= QN - Transmission is neutral position

2. CONNECT TACHOMETER

3. INSPECT IDLE SPEED
(@) Check that the throttle linkage move smoothly.
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Throttle Stop Screw (b) Check that the throttle lever touches throttle stop
screw when the accelerator pedal is released.

(c) Start the engine.

(d) Check the idle speed.
Idie speed:

650 — 750 rpm
If the idle speed is not as specified, check the trouble-
shooting in ECD System.
p— 4. INSPECT MAXIMUM SPEED
(a) Depress the accelerator pedal all the way.
(b) Check the maximum speed.

Maximum speed:

4,500 — 4,700 rpm
If the maximum speed is not as specified, replace the
injection pump. |

HEATER IDLE—UP SPEED
INSPECTION
(1KZ—TE)
1. INITIAL CONDITIONS |
(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
(f) ECD system wiring connectors fully plugged
(g) Valve clearance set correctly
(h) Injection timing set correctly
() Idle speed set correctly
) A/
Transmission is neutral position
2. CONNECT TACHOMETER

7L -0

3. INSPECT HEATER IDLE—UP SPEED
(a) Start the engine.
(b) Push on the heater idle—up switch.

(c) Check the heater idle—up speed.
Heater idle —up speed:

1.150 — 1,250 rpm
If the heater idle—up speed is not specified, check the
troubleshooting in ECD System.
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A/C IDLE—UP SPEED INSPECTION

(1KZ—TE)

1. INITIAL CONDITIONS | e
(See heater idle—up speed inspection (1KZ—TE))

2. CONNECT TACHOMETER

3. INSPECT A/C IDLE—UP SPEED

(a)
(b)
(c)

1.
(a)
(b)
(c)
(d)
(a)
(b)
(c)

(d)
(e)

(a)
(b)
(c)

(d)
(e)

Start the engine.
Push on the A/C switch.
Check the A/C idle—up speed.
A/C idle—up speed:
760 — 850 rpm | |
If the A/C idle—up speed is not specified, check the
troubleshooting in ECD System.

INTAKE SHUTTER INSPECTION
(1KZ—T) ‘
INTAKE SHUTTER INSPECTION

INSPECT INTAKE SHUTTER OPERATION

Start the engine.

When running the engine, check the throttle lever is
fully open position.

When the engine stops (IG OFF), check that the throt-
tle lever is fully closed position.

A few seconds after the engine stops (IG OFF), check
that the throttle lever is fully open position.
INSPECT VENTURI

Start the engine.

Disconnect the vacuum hoses from the VSV.

Apply vacuum directly to the actuator with the engine
idling.

Check that the engine runs rough or dies.

Reconnect the vacuum hoses to the proper locations.
INSPECT THROTTLE VALVE

Remove the intake pipe.

(See step 2 in cylinder head removal)

Fully close the throttle valve, and check that it return
smoothly, |

Apply at least 29.3 kPa (220 mmHg, 8.66 in.Hg) of
vacuum to the actuator.

Check that the vacuum does not drop immediately.
Install the intake pipe.

(See step 22 in cylinder head installation)



Ohmmeter

Ohmmeter

Continui
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(a)

(b)
(c)

- If there is no continuity, replace the VSV.

INSPECT VSV
Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity

between the terminals.
Resistance:

37 — 44 Q at 20°C (68°F)

Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

Inspect VSV operation
Check that air flows from port E to port G.

Apply battery positive voltage across the terminals.
Check that air flows from port E to the filter.
If operation is not as specified, replace the VSV.

INTAKE CONSTRICTOR CONTROL
INSPECTION ‘
(1KZ—TE)

1.

EO7F2~-01

INITIAL CONDITIONS
(See heater idle—up speed inspection (1KZ—TE))
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Vacuum

Actuator

L

Chamber A

Chamber B '/

(-

Fully Closed

Fully Open

Y $S04404

(a)
(b)

(c)

(a)

(b)

(c)

(d)

(e)

(f)

(9)

. CONNECT VACUUM GAUGES

Using a 3—way connector, connect a vacuum gauge

to the hose between the actuator and VSV.
NOTICE: Always stop the engine when installing or rem-

oving the vacuum gauges, or removing the vacuum
hoses. |

INSPECT COLD ENGINE CONDITION

Start the engine.

Check that the vacuum gauge in the chambers A and
B will not move.

HINT: As no vacuum is Joaded in the chamber, sub—

throttle valve is fully open.
Check the lever link position of the illustration.

| Standard:

Link is levered lowest position.
(Same position as that before staring)

INSPECT HOT ENGINE CONDITION

Check that the vacuum gauge in the chambers A and
B will not move during idling.

HINT: As no vacuum is loaded in the chamber, sub—
throttle valve is fully open.

When opening the throttle valve from idling condition,
check that the vacuum gauges of chambers A and B
will raise.

Check the link position of the lower dlaphragm

Standard:
Link is lowered to lowest position.
(Same position as that before starting)

When the engine stops (IG OFF) from idling condition,
check that the vacuum gauges in chambers A and B
will rise. |

Check the link position of the lower diaphragm.
Standard:

Link is raised to highest position.

HINT: Vacuum is loaded in the chambers A and B of
the diaphragm and sub — throttle valve will fully
closed. |

A few seconds after the engine stops (IG OFF), check
that the vacuum gauges in the chambers A and B is at
Zero.

Check the link position of the lower diaphragm.
Standard:

Link is lowered to lowest position.

HINT: As the vacuum does not act in the chamber,
sub—throttle valve is fully open.

REMOVE VACUUM GAUGE | .
Remove the vacuum gauge, and reconnect the
vacuum hoses to the proper locations.
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1.

(a)

(b)
(c)

(d)
(e)

(a)

(b)

TIMING BELT -
‘TIMING BELT COMPONENTS INSPECTION

INSPECT TIMING BELT
NOTICE:

e Do notbend, twist or turn the timing belt inside out.

o Do not allow the timing beit to come into contact
with oil, water or steam. |

e Do not utilize timing belt tension when installing or
removing the mount bolt of the camshaft timing
pulley. |

If there are any defects, check these points:

Premature parting

e Check for proper installation.

e Check the timing cover gasket for damage and
proper installation. |

If the belt teeth are cracked or damaged, check to see

if the camshaft is locked.

If there is noticeable wear or cracks on the belt face,

check to see if there are nicks on the side of the idler

pulley lock.

If there is wear or damage on only one side of the belt,

check the belt guide and the alignhment of each pulley.

If there is noticeable wear on the belt teeth, check
timing cover for damage and check gasket has been
installed correctly and for foreign material on the
pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEY

Visually check the seal portion of the idler pulley for
oil leakage. | |

If leakage is found, replace the idler pulley.

Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.
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3. INSPECT TIMING BELT TENSIONER

(a) Visually check the seal portion of the tensioner for oil
leakage.
HINT: If there is only the faintest trace of oil on the
seal on the push rod side, the tensioner is all right.
If leakage is found, replace the tensioner.

b

(b) Hold the tensioner with both hands and push the push
rod strongly as shown to check that it doesn’t move.

If the push rod moves, replace the tensioner.
NOTICE: Never hold the tensioner push rod facing down-
ward. " |

(c) Measure the protrusion of the push rod from the
housing end.
Protrusion:
8.1 — 8.9 mm(0.319 — 0.350 in.)

If the protrusion is not as specified, replace the tensi-
oner.
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TIMING GEAR
TIMING GEARS REMOVAL

(a)

(b)

(c)

TIMING GEARS INSPECTION

G401

NOTICE: When removing the crankshaft pulley and
timing gear as the timing belt is off and the valve inter-
feres with the piston, never turn the crankshaft to the

right beyond the dead point above the No.4 cylinder.

CHECK THRUST CLEARANCE OF IDLER GEAR

Using a dial indicator, measure the thrust clearance.
Standard thrust clearance:

0.06 — 0.11 mm (0.0024 — 0.0043 in.)
Maximum thrust clearance:
0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-
place the thrust plate. If necessary, replace the idler
gear and/or idler gear shaft.

INSPECT IDLER GEAR
Using a cylinder gauge, measure the inside diameter

of the idler gear.
Idler gear inside diameter: -

44.000 — 44.025 mm (1.7323 — 1.7333 in.)

Using a micrometer, measure the diameter of the idler

gear shaft.
Idler gear shaft diameter:

43.955 — 43.990 mm (1.7305 — 1.7319 in.)
Subtract the idler gear shaft diameter measurement

from the idler gear inside diameter measurement.

Standard oil clearance:
. 0.010 — 0.070 mm (0.0004 — 0.0028 in.)
Maximum oil clearance:
0.20 mm (0.0079 in.)

If the clearance is greater than maximum, replace the
gear and shaft. |
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND

INSTALLATION

Engine Wire Clamp

VSV for intake
Constrictor Control

Intake Pipe 1KZ-TE (‘
| Intake Pipe \s‘

Turbocharger

Heat Insulator @_ @i/ @——0 Gasket

1KZ-TE

Exhaust Mainfold Heat Insulator

[52(620,38) |——(y,_

Exhaust Manifold
and Turbochager ——
Assembly

Connector
Vacuum Hose ——“

€ Gasket

K .
/
i i 3 | 7/
Water Bypass Hose _~ 7
i . . °

Turbocharger Stay

| N-m (kgf-cm, ft-Ibf) | : Specified torque

€ Non-reusable part | Y S05121
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Injection Pipe

Cylinder Head Cover

-

EG-19

(
Gasket ./m | 15 (180, 11) |
& Gasket

Camshaf * Gl Nozzle Leakage Pipe | lnjectaon Nozzle
Seal Reatainer V 64 (850, 47)
& Gasket

1st 39 (400, 29)
2nd Turn 90°
3rd Turn 90°

|

Accelerator Cable
Braket and link

No.1 Camshatft
Timing Pulley

et ———

!

& Camshaft
Oil Seal

%{10(100,7) —CU 7

intake Manifold

®®
& Gasket
Water Outlet

Turbo Pressure Sensor Connector

% Glow Plug Wire
Eg ) 3 - Check Connector |
idier Pulley

>
e\ Timing Belt Tensioner

i
Water Temp. Sender Gauge Connector

-

& Gasket

Throttle' Position Sensor Connector

[ N'm (kgf-cm, ft-Ibf) | : Specified torque
& Non-reusable part
% Precoated part

Y 5135
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CYLINDER HEAD REMOVAL

(a)
(b)

(c)

(d)
(e)

(b)

SOFe -0

NOTICE: This engine uses ceramic glow plugs. To prevent
damage to the glow plugs, do not remove them unless
necessary.

DRAIN ENGINE COOLANT

REMOVE INTAKE PIPE

1KZ—TE:

Disconnect the VSV connectors.

1KZ-TE: | |

Disconnect these vacuum hoses:

(1) Vacuum hose from actuator of chamber A

(2) Vacuum hose from actuator of chamber B

(3) Vacuum hose from 3 —way (from vacuum pump)

LHD:

- Disconnect the clamp (1KZ—T) or 2 clamps (1KZ—

TE) of the engine wire.

Remove the 4 nuts and seal washers.

Use pliers to pinch the ends of the clamp together
until the lock plate engages the catch.

Make sure the lock plate and catch are engaged se-
curely.

Remove the intake pipe, PCV hose and gasket.
REMOVE TURBOCHARGER

(See steps 3 t0 9 in turbocharger removal in

‘Turbocharger System)

1KZ~—-T:

REMOVE ACCELERATOR CABLE BRACKET AND
LINK |

(See step 2 in injection pump removal in Fuel
System)

REMOVE INJECTION PIPES

(See step 3 in injection pump removal in Fuel
System)

REMOVE WATER OUTLET

Disconnect these connectors and clamp:

(1) Check connector

(2) Engine wire clamp

(3) Turbo pressure sensor connector

(4) Water temperature sender gauge connector
Remove the 2 nuts, water outlet and gasket.
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7.
(a)

(b)
(c)
(d)

(e)

(f)

(a)
(b)

EG-21

REMOVE INTAKE MANIFOLD

1KZ-T:

Disconnect the vacuum hose from the injection pump.
1KZ—TE:

Disconnect the throttle position sensor connector.
Remove the grommet and nut, disconnect the glow
plug wire. | |

Disconnect the engine wire clamp from the venturi.

1KZ-T: |
Disconnect the 2 vacuum hoses from the altitude
compensator.

Remove the 8 nuts, intake manifold and 4 gaskets.

REMOVE NOZZLE LEAKAGE PIPE
Disconnect the fuel hose from the return pipe.
Remove the 4 nuts, nozzle leakage pipe and 4 gaskets.

REMOVE INJECTION NOZZLES
Using SST, remove the 4 injection nozzles, gaskets

and seats.
SST 09268—-64010 (09268 ~64020)

HINT: Arrange the injection nozzles in correct order.
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10.

11.

14.
(a)

(b)

12.

13.

REMOVE TIMING BELT COVER
Remove the 4 bolts, seal washers, 2 clips, timing belt
cover and gasket.

SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, set both No.1
and No.2 camshaft pulley grooves at TDC marks.

IF RE—USING TIMING BELT, MARK TIMING BELT
HINT: If reusing the timing belt, draw a direction arrow
on the belt (in the direction of engine revolution), and
place matchmarks on the pulleys and belt as shown in
the tllustration.

REMOVE TIMING BELT TENSIONER

Alternately loosen the 2 bolts, remove them and
timing belt tensioner.

REMOVE TIMING BELT

Turn the crankshaft 90° counterclockwise.
NOTICE: If the timing belt is disengaged, having the

- crankshaft pulley at the wrong angle can cause the

piston head and valve head to come into contact with
each order when you remove the No.1 camshaft timing
pulley (step 17), causing damage. So always set the cra-
nkshaft pulley at the correct angle.

Remove the timing belt.
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15. REMOVE TIMING BELT IDLER PULLEY
Using a 10 mm hexagon wrench, remove the bolt,
timing belt idler pulley and washer.

16. REMOVE CYLINDER HEAD COVER
Remove the 10 bolts, 2 nuts, cylinder head cover and
gasket.

17. REMOVE NO.1 CAMSHAFT TIMING PULLEY

(a) Hold the hexagonal wrench head portion of the cam-
shaft with a wrench, and remove the camshaft timing
pulley bolt and camshaft timing pulley.

(b) -Remove the set key.

18. REMOVE CAMSHAFT OIL SEAL RETAINER

(a) Remove the 7 bolts holding the camshaft oil seal
retainer to the cylinder head.

(b) Pry out the camshaft oil seal retainer.

19. REMOVE CYLINDER HEAD
(a) Uniformly loosen and remove the 18 cylinder head

bolts, in several passes, in the sequence shown.
iy ¢ ) IO IO NOTICE: Head warpage or cracking could result from
Igl‘l_l_,_uillg‘l!g!‘!;g‘l_l,ﬂ' removing bolts in incorrect order.

for

4 6 1214 1715 9 7 1

Y 504844
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Measuring

‘%‘F Protrusion
P11856 | .

203216

(b)

Lift the cylinder head from the dowels on the cylinder
block, and place the head on wooden blocks on a
bench. |

HINT: If the cylinder head is difficult to lift off, pry
with a screwdriver between the cylinder head and

block. |
NOTICE: Be careful not to damage the contact surfaces

of cylinder head and block.

£37v7 01

CYLINDER HEAD INSTALLATION

1.
A.
(a)
(b)

(c)

(d)

(e)
(f)

CHECK PISTON PROTRUSION AND SELECT

CYLINDER HEAD GASKET

Check piston protrusions for each cylinder.

Clean the cylinder block with solvent.

Set the piston of the cylinder to be measured to

slightly before TDC.

Place a dial indicator on the cylinder block, and set the

dial indicator at O mm (0 in.).

HINT:

® Use adial indicator measuring tip as shown in the
illustration. | |

e Make sure that the measuring tip is square to the
cylinder block gasket surface and piston head
when taking the measurements.

Find where the piston head protrudes most by slowly

turning the crankshaft clockwise and counterclock-
wise.

Measure each cylinder at 2 places as shown in the
illustration, making a total of 8 measurements.
For the piston protrusion value of each cylinder, use

the average of the 2 measurements of each cylinder.
Protrusion:

0.08 — 0.33 mm (0.0031 — 0.0130 in.)

(When removing piston and connecting rod assembly)
If the protrusion is not as specified, remove the piston
and connecting rod assembly and reinstall it.
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B. Select new cylinder head gasket

HINT: There are 5 types of cylinder head gasket (hole
Hole Number number 1 to B) installed at factory, but only 3 types
for supply parts (hole humber "1", "3 and "5"), so
when replacing the gasket select from one of 3 types

above.
Installed cylinder head gasket thickness:

Hole number “1°
0.80 — 0.90 mm (0.0315 - 0.0354 in.)
Hole number “3°

0.90 — 1.00 mm (0.0354 — 0.0394 in.)
Hole number “5°

1.00 — 1.10 mm (0.0394 — 0.0433 in.)

Select the largest piston protrusion value from the
measurements made, then select the appropriate cyl-
inder head gasket according to the table below.

Piston protrusion mm (in.)

0.08 — 0.12 (0.0031 — 0.0047)

~ 0.13 — 0.22 (0.0051 — 0.0087)
0.23 — 0.33 (0.0091 — 0.0130)

2. SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>