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PRECAUTIONS
< PRECAUTION > [MR16DDT ]

PRECAUTION
PRECAUTIONS

Precaution for Procedure without Cowl Top Cover

When performing the procedure after removing cowl top cover, cover
the lower end of windshield with urethane, etc.

P1IB3706J

Precaution Necessary for Steering Wheel Rotation after Battery Disconnect

INFOID:0000000006337222

NOTE:

» Before removing and installing any control units, first turn the ignition switch to the LOCK position, then dis-
connect both battery cables.

« After finishing work, confirm that all control unit connectors are connected properly, then re-connect both
battery cables.

» Always use CONSULT-III to perform self-diagnosis as a part of each function inspection after finishing work.
If a DTC is detected, perform trouble diagnosis according to self-diagnosis results.

For vehicle with steering lock unit, if the battery is disconnected or discharged, the steering wheel will lock and

cannot be turned.

If turning the steering wheel is required with the battery disconnected or discharged, follow the operation pro-

cedure below before starting the repair operation.

OPERATION PROCEDURE

1. Connect both battery cables.
NOTE:
Supply power using jumper cables if battery is discharged.

2. Turn the ignition switch to ACC position.
(At this time, the steering lock will be released.)

3. Disconnect both battery cables. The steering lock will remain released with both battery cables discon-
nected and the steering wheel can be turned.

4. Perform the necessary repair operation.

5. When the repair work is completed, re-connect both battery cables. With the brake pedal released, turn
the ignition switch from ACC position to ON position, then to LOCK position. (The steering wheel will lock
when the ignition switch is turned to LOCK position.)

6. Perform self-diagnosis check of all control units using CONSULT-III.

Precaution for Supplemental Restraint System (SRS) "AIR BAG" and "SEAT BELT
P R E-T E N S I O N E R" INFOID:0000000006337223

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER”, used along
with a front seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain
types of collision. This system includes seat belt switch inputs and dual stage front air bag modules. The SRS
system uses the seat belt switches to determine the front air bag deployment, and may only deploy one front
air bag, depending on the severity of a collision and whether the front occupants are belted or unbelted.
Information necessary to service the system safely is included in the “SRS AIR BAG” and “SEAT BELT” of this
Service Manual.

WARNING:
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PRECAUTIONS
< PRECAUTION > [MR16DDT ]

« To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death in
the event of a collision that would result in air bag inflation, all maintenance must be performed by
an authorized NISSAN/INFINITI dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system. For removal of Spiral Cable and Air Bag
Module, see “SRS AIR BAG”.

* Never use electrical test equipment on any circuit related to the SRS unless instructed to in this Ser-
vice Manual. SRS wiring harnesses can be identified by yellow and/or orange harnesses or harness
connectors.

PRECAUTIONS WHEN USING POWER TOOLS (AIR OR ELECTRIC) AND HAMMERS

WARNING:

« When working near the Air Bag Diagnosis Sensor Unit or other Air Bag System sensors with the
ignition ON or engine running, never use air or electric power tools or strike near the sensor(s) with
a hammer. Heavy vibration could activate the sensor(s) and deploy the air bag(s), possibly causing
serious injury.

* When using air or electric power tools or hammers, always switch the ignition OFF, disconnect the
battery, and wait at least 3 minutes before performing any service.

Draining Engine Coolant INFOID:0000000006357224

Drain engine coolant and engine oil when the engine is cooled.
Disconnecting Fuel Piping INFOIDI000000000633725

» Before starting work, check no fire or spark producing items are in the work area.
* Release fuel pressure before disconnecting and disassembly.
 After disconnecting pipes, plug openings to stop fuel leakage.

Precaution for Handling High Pressure Fuel System

¢ High pressure fuel system components are between high pressure fuel pump and fuel injector.

¢ Always release fuel pressure and never start the engine when performing removal and installation.

« When removing or installing parts without releasing fuel pressure, fuel may be splashed and, if fuel contacts
skin or eyes, it may cause inflammation.

Removal and DiSaSSemny INFOID:0000000006337227

* When instructed to use SST, use specified tools. Always be careful to work safely, avoid forceful or unin-
structed operations.

« Exercise maximum care to avoid damage to mating or sliding surfaces.

« Dowel pins are used for several parts alignment. When replacing and reassembling parts with dowel pins,
check that dowel pins are installed in the original position.

« Cover openings of engine system with a tape or equivalent, if necessary, to seal out foreign materials.

« Mark and arrange disassembly parts in an organized way for easy troubleshooting and reassembly.

When loosening nuts and bolts, as a basic rule, start with the one furthest outside, then the one diagonally

opposite, and so on. If the order of loosening is specified, do exactly as specified. Power tools may be used

in the step.

Inspection, Repair and Replacement

Before repairing or replacing, thoroughly inspect parts. Inspect new replacement parts in the same way, and
replace if necessary.

Assembly and Installation

« Use torque wrench to tighten bolts or nuts to specification.

« When tightening nuts and bolts, as a basic rule, equally tighten in several different steps starting with the
ones in center, then ones on inside and outside diagonally in this order. If the order of tightening is specified,
do exactly as specified.

* Replace with new gasket, packing, oil seal or O-ring.

« Thoroughly wash, clean, and air-blow each part. Carefully check engine oil or engine coolant passages for
any restriction and blockage.
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PRECAUTIONS
< PRECAUTION > [MR16DDT ]

* Avoid damaging sliding or mating surfaces. Completely remove foreign materials such as cloth lint or dust.
Before assembly, oil sliding surfaces well.

» Release air within route when refilling after draining engine coolant.

« After repairing, start the engine and increase engine speed to check engine coolant, fuel, engine oil, and
exhaust gases for leakage.

Parts Requiring Angle Tightening

» Use the angle wrench [SST: KV10112100 (BT8653-A)] for the final tightening of the following engine parts:

- Camshaft sprocket (INT) bolt

- Cylinder head bolts

- Main bearing cap bolts

- Connecting rod cap bolts

- Crankshaft pulley bolt (No the angle wrench is required as bolt flange is provided with notches for angle
tightening)

» Do not use a torque value for final tightening.

« The torque value for these parts are for a preliminary step.

» Ensure thread and seat surfaces are clean and coated with engine oil.

Liq u id G aS ket INFOID:0000000006337231

REMOVAL OF LIQUID GASKET SEALING

 After removing mounting nuts and bolts, separate the mating sur-
face using the seal cutter [SST: KV10111100 (J-37228)] (A) and
remove old liquid gasket sealing.
CAUTION:
Be careful not to damage the mating surfaces.

» Tap the seal cutter [SST: KV10111100 (J-37228)] to insert it (B),
and then slide it (C) by tapping on the side as shown in the figure.

« In areas where the seal cutter [SST. KV10111100 (J-37228)] is dif-
ficult to use, lightly tap the parts using a plastic hammer to remove
it.
CAUTION:
If for some unavoidable reason tool such as a screwdriver is
used, be careful not to damage the mating surfaces.

LIQUID GASKET APPLICATION PROCEDURE

1. Using a scraper (A), remove old liquid gasket adhering to the lig-
uid gasket application surface and the mating surface.
* Remove liquid gasket completely from the groove of the liquid
gasket application surface, mounting bolts, and bolt holes.

2. Wipe the liquid gasket application surface and the mating sur-
face with white gasoline (lighting and heating use) to remove
adhering moisture, grease and foreign materials.

3. Attach liquid gasket tube to the tube presser (commercial ser-
vice tool).
Use Genuine Liquid Gasket or equivalent.

4. Apply liquid gasket without gaps to the specified location accord-
ing to the specified dimensions.
« If there is a groove for liquid gasket application, apply liquid
gasket to the groove.

I
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PRECAUTIONS

< PRECAUTION > [MR16DDT ]
 As for bolt holes (B), normally apply liquid gasket inside the
holes. Occasionally, it should be applied outside the holes. 3
Check to read the text of this manual.
®
A : Groove
<3 :lInside

» Within five minutes of liquid gasket application, install the mat-
ing component.

« If liquid gasket protrudes, wipe it off immediately.

» Do not retighten mounting bolts or nuts after the installation.

« After 30 minutes or more have passed from the installation, fill
engine oil and engine coolant.

CAUTION:

If there are specific instructions in this manual, observe them.

JPBIA0010ZZ
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PREPARATION
< PREPARATION >

[MR16DDT ]

PREPARATION
PREPARATION

Special Service Tools

INFOID:0000000006337232

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.) Description
Tool name
KV10111100 Removing oil pan (upper and lower) etc.
(3-37228)
Seal cutter
S-NT046
KV10116200 Disassembling and assembling valve mecha-
(J-26336-A) nism

Valve spring compressor ';/\&
1. KV10115900 e
1
]
St
! ]
PBIC1650E

(J-26336-20)
Attachment

2. KV10109220
(—)
Adapter

Part (1) is a component of KV10116200 (J-
26336-A), but Part (2) is not so.

KV10112100
(BT8653-A)
Angle wrench

S-NT014

Tightening bolts for main bearing cap, cylinder
head, etc.

KV10117100
(J-3647-A)
Heated oxygen sensor wrench

Loosening or tightening air fuel ratio sensor 1
For 22 mm (0.87 in) width hexagon nut

KV10107902
(J-38959)
Valve oil seal puller

NTO11

Removing valve oil seal

KV10115600
(3-38958)
Valve oil seal drift © @

JPBIA0396ZZ

Installing valve oil seal
Use side A (G).

a: 20 (0.79) dia. d: 8 (0.31) dia.
b: 13 (0.51) dia. e: 10.7 (0.421)
c: 10.3 (0.406) dia. f: 5 (0.20)
H: Side B
Unit: mm (in)
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PREPARATION
< PREPARATION > [MR16DDT ]
Tool number

(Kent-Moore No.) Description
Tool name

EM03470000 Installing piston assembly into cylinder bore
(J-8037)
Piston ring compressor

ST16610001 Removing pilot converter
(J-23907)
Pilot bushing puller

S-NT045

KV11103000 Removing crankshaft pulley
(=)

Pulley puller

KV11105210 Fixing drive plate

(J-44716)

Stopper plate

ZZA0009D

KV10119600 Removing fuel injector
«c — )

Injector remover

JPBIA3746ZZ

KV101197S0 Installing fuel injector seal ring

@@

Injector seal drift set
JPBIA32812Z

Commercial Service Tools
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< PREPARATION >

PREPARATION

[MR16DDT ]

(Kent-Moore No.)
Tool name

Description

(J-45488)
Quick connector release

PBIC0198E

Removing fuel tube quick connectors in en-
gine room

( —)
Spark plug wrench

()

B
>

N

JPBIA0399ZZ

Removing and installing spark plug
a: 14 mm (0.55 in)

(—) Crankshaft pulley removing and installing
Pulley holder
%
ZZA1010D
(—) Finishing valve seat dimensions

Valve seat cutter set

S-NT048

(—)

Piston ring expander

S-NT030

Removing and installing piston ring

(=)
Valve guide drift

PBIC4012E

Removing and installing valve guide

(=)

Valve guide reamer

@

6

PBIC4013E

1: Reaming valve guide inner hole
2: Reaming hole for oversize valve guide

EM-12



< PREPARATION >

PREPARATION

[MR16DDT ]

(Kent-Moore No.)
Tool name

Description

(J-43897-18)
(J-43897-12)
Oxygen sensor thread cleaner

JPBIA0238ZZ

Reconditioning the exhaust system threads
before installing a new air fuel ratio sensor
(Use with anti-seize lubricant shown below.)
A: J-43897-18 [18 mm (0.71 in) dia.] for zir-
conia heated oxygen sensor

B: J-43897-12 [12 mm (0.47 in) dia.] for tita-
nia heated oxygen sensor

C: Mating surface shave cylinder

D: Flutes

(=)

Anti-seize lubricant (Permatex 133AR
or equivalent meeting MIL specifica-
tion MIL-A-907)

Lubricating oxygen sensor thread cleaning
tool when reconditioning exhaust system
threads

(=)
Manual lift table caddy

Removing and installing engine

(—)

Tube presser

S-NT052

Pressing the tube of liquid gasket
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CAMSHAFT VALVE CLEARANCE
< BASIC INSPECTION > [MR16DDT ]

BASIC INSPECTION
CAMSHAFT VALVE CLEARANCE

Inspection and Adjustment

INSPECTION

Perform inspection as follows after removal, installation or replacement of camshatft or valve-related parts, or if
there is unusual engine conditions regarding valve clearance.

1. Remove rocker cover. Refer to EM-53, "Exploded View".
2. Measure the valve clearance with the following procedure:

a. SetNo. 1 cylinder at TDC of its compression stroke.
» Rotate crankshaft pulley (1) clockwise and align TDC mark (no
paint) (B) to timing indicator (A) on front cover.

C : White paint mark (Not use for service)

PBIC3960E

» At the same time, check that both intake and exhaust cam
noses of No. 1 cylinder face inside (4=) as shown in the figure.

1 : Camshatft (INT)
2 : Camshatft (EXH)

<3 :Engine front [ 1 ¢
* If they do not face inside, rotate crankshaft pulley once more %N—@
(3860 degrees) and align as shown in the figure. j O~ @Q

A O

b. Use a feeler gauge, measure the clearance between valve lifter
and camshatft.

Valve clearance : Refer to EM-130, "Camshaft".

< PBIC3192J)
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< BASIC INSPECTION >

CAMSHAFT VALVE CLEARANCE

[MR16DDT ]

* By referring to the figure, measure the valve clearances at
locations marked “x” as shown in the table below [locations

indicated with black arrow (4m) in the figure] with a feeler

gauge.

A Exhaust side
B :No. 1 cylinder
C :No. 2 cylinder
D :No. 3cylinder
E :No. 4 cylinder
F  :lIntake side
<3 :Engine front

JPBIA43482Z

Measuring position

No. 1 CYL.

No. 2 CYL.

No. 3 CYL.

No. 4 CYL.

No. 1 cylinder at compression TDC

EXH

X

INT

X

c. Set No. 4 cylinder at TDC of its compression stroke.

» Rotate crankshaft pulley (1) one revolution (360 degrees) and
align TDC mark (no paint) (B) to timing indicator (A) on front

cover.

C : White paint mark (Not use for service)

* By referring to the figure, measure the valve clearance at loca-
tions marked “x” as shown in the table below [locations indi-
cated with black arrow (4=) in the figure] with a feeler gauge.

ﬁ“nrnUOUJ:D

: Exhaust side
: No. 1 cylinder
: No. 2 cylinder
: No. 3 cylinder
: No. 4 cylinder
. Intake side

: Engine front

PBIC3960E

JPBIA4349ZZ

Measuring position

No. 1 CYL.

No. 2 CYL.

No. 3 CYL.

No. 4 CYL.

No. 4 cylinder at compression TDC

EXH

X

X

INT

X

3. If out of standard, perform adjustment. Refer to “ADJUSTMENT".
ADJUSTMENT
« Perform adjustment depending on selected head thickness of valve lifter.
1. Remove camshaft. Refer to EM-78, "Exploded View".
2. Remove valve lifters at the locations that are out of the standard.
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CAMSHAFT VALVE CLEARANCE

< BASIC INSPECTION > [MR16DDT ]
3. Measure the center thickness of the removed valve lifters with a
micrometer (A). N

PBIC3195J

4. Use the equation below to calculate valve lifter thickness for replacement.

Valve lifter thickness calculation: t=t1+(C1-C2)

t = Valve lifter thickness to be replaced
t1 = Removed valve lifter thickness
C1 = Measured valve clearance
C2 = Standard valve clearance:
Intake :0.30 mm (0.012in)

Exhaust : 0.33 mm (0.013in)

» Thickness of new valve lifter (B) can be identified by stamp
mark (A) on the reverse side (inside the cylinder).

» Stamp mark “302” indicates 3.02 mm (0.1189 in) in thickness. m

)

PBIC3196J

NOTE:
Available thickness of valve lifter: 26 sizes range 3.00 to 3.50 mm (0.1181 to 0.1378 in) in steps of 0.02
mm (0.0008 in) (when manufactured at factory). Refer to EM-130, "Camshaft".

Install the selected valve lifter.

Install camshatft. Refer to EM-78, "Exploded View".

Install timing chain and related parts. Refer to EM-67, "Exploded View".
Manually rotate crankshaft pulley a few rotations.

. Check that the valve clearances is within the standard. Refer to “INSPECTION".
10. Install remaining parts in the reverse order of removal.

11. Warm up the engine, and check for unusual noise and vibration.

© N O
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COMPRESSION PRESSURE

< BASIC INSPECTION > [MR16DDT ]
COMPRESSION PRESSURE

I nS pectl O n INFOID:0000000006337235

1. Warm up engine thoroughly. Then, stop it.
2. Release fuel pressure. Refer to EC-551, "Work Procedure".

3. Remove ignition coil and spark plug from each cylinder. Refer to EM-53, "Exploded View".

4. Connect engine tachometer (not required in use of CONSULT-III).

5. Install compression gauge (B) with an adapter (A) (commercial

service tool) onto spark plug hole.

» Use the adapter whose picking up end inserted to spark plug
hole is smaller than 20 mm (0.79 in) in diameter. Otherwise, it
may be caught by cylinder head during removal.

a :20mm (0.79in)

JPBIA0171Z2Z

6. With accelerator pedal fully depressed, turn ignition switch to “START"” for cranking. When the gauge
pointer stabilizes, read the compression pressure and the engine rpm. Perform these steps to check each
cylinder.

Compression pressure : Refer to EM-129, "General Specification".

CAUTION:

Always use a fully charged battery to obtain the specified engine speed.

- If the engine speed is out of the specified range, check battery liquid for proper gravity. Check the
engine speed again with normal battery gravity.

« If compression pressure is below minimum value, check valve clearances, and parts associated with
combustion chamber (valve, valve seat, piston, piston ring, cylinder bore, cylinder head, and cylinder
head gasket). After the checking, measure compression pressure again.

« If some cylinder has low compression pressure, pour small amount of engine oil into the spark plug hole
of the cylinder to recheck it for compression.

- If the added engine oil improves the compression, piston rings may be worn out or damaged. Check pis-
ton rings and replace if necessary.

- If the compression pressure remains at low level despite the addition of engine oil, valves may be mal-
functioning. Check valves for damage. Replace valve or valve seat accordingly.

« If two adjacent cylinders have respectively low compression pressure and their compression remains
low even after the addition of engine oil, cylinder head gaskets are leaking. In such a case, replace cyl-
inder head gaskets.

7. After inspection is completed, install removed parts.
Start the engine, and check that the engine runs smoothly.
9. Perform trouble diagnosis. If DTC appears, erase it. Refer to EC-147, "Description".

©
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NOISE, VIBRATION AND HARSHNESS (NVH) TROUBLESHOOTING
< SYMPTOM DIAGNOSIS > [MR16DDT ]

SYMPTOM DIAGNOSIS

NOISE, VIBRATION AND HARSHNESS (NVH) TROUBLESHOOTING
NVH troubleshooting Chart

INFOID:0000000006337236

Piston pin noise Camshaft bearing noise

( \\‘i} Connecting rod
2 \s V bearing noise
X

Timing chain and /
chain tensioner noise v

Drive belt noise (stick/slipping)

JPBIA4301GB

1. Locate the area where noise occurs.
2. Confirm the type of noise.

3. Specify the operating condition of engine.
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NOISE, VIBRATION AND HARSHNESS (NVH) TROUBLESHOOTING
< SYMPTOM DIAGNOSIS > [MR16DDT ]
4. Check specified noise source.
If necessary, repair or replace these parts.

Operating condition of engine
Location Type of Source of . Refer- EM
of noise noise pelore | ter | WheN | when | when | while noise Check item ence page
warm- | warm- | start- | . . . L pag
. idling | racing | driving
up up ing
Tpp of en- T'.C kl_ng or C A — A B — Tappet Valve clearance EM-14
gine clicking noise
Rocker
cover Camshaft | Camshalft journal oil
Cylinder Rattle C A — A B C bearing clearance EM-130
head noise Camshaft runout
Piston to piston pin oil
Slap or Piston pin | clearance
knock _ A _ B B " | noise Connecting rod bushing EM-134
oil clearance
Piston to cylinder bore
Crank- clearance
shaft pul- . Piston ring side clear-
ley f;'ap or A — — B B A ;';to;‘oise ance EM-134
Cylinder P P Piston ring end gap
block Connecting rod bend
(Side of and torsion
enlgine) Connect- | Connecting rod bushing
Oil pan ing rod oil clearance EM-134
Knock A B ¢ B B B bearing Connecting rod bearing EM-138
noise oil clearance
. Main bearing oil clear-
Knock A B — A B C il\;lalzotigsr- ance %
9 Crankshaft runout -
Front of ILr:lilzgand Timing chain cracks
engine Tapping or A A . B B B chain ten- and wear EM-76
Front cov- | ticking sioner Timing chain tensioner EM-67
er ; operation
noise
Squeak- Drive belt
>queax (Sticking . .
ing or fizz- A B — B — C or slip- Drive belt deflection
ing ping) EM-20
Front of - -
engine Creaking A B A B A B Drlye _beIt Idler_ pulley bearing op-
(Slipping) | eration
Squall Water
Creak A B — B A B 22:25 Water pump operation C0O-22
A: Closely related B: Related C: Sometimes related —: Not related
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DRIVE BELT

< PERIODIC MAINTENANCE > [MR16DDT ]

PERIODIC MAINTENANCE

DRIVE BELT

EXpIOded VIeW INFOID:0000000006337237
R ()

/@

o
\@ JPBIA4302ZZ
1. Alternator 2. Drive belt auto-tensioner 3. Crankshaft pulley
4. A/C compressor 5. Water pump 6. Drive belt
A. Possible use range B. Range when new drive beltis in- C. Indicator
stalled
C h e C kl n g INFOID:0000000006337238

WARNING:
Perform this step when engine is stopped.
» Check that the indicator (C) (notch on fixed side) of drive belt auto-tensioner is within the possible use range
(A) in the figure.
NOTE:
¢ Check the drive belt auto-tensioner indication when the engine is cold.
* When new drive belt is installed, the indicator (notch on fixed side) should be within the range (B) in the fig-
ure.
* Visually check entire drive belt for wear, damage or cracks.
« If the indicator (notch on fixed side) is out of the possible use range or belt is damaged, replace drive belt.

TenSion Adj uStme nt INFOID:0000000006337239

Referto : EM-129."Drive Belt".

Removal and Installation INFOID:0000000006337240

REMOVAL

1. Turn the steering wheel to the right.

2. Remove the front fender protector (RH) front side bolts and clips. And keep a service area. Refer to EXT-
22, "Exploded View".

3. Hold the hexagonal part (A) of drive belt auto-tensioner (1) with
a wrench securely. Then move the wrench handle in the direc-
tion of arrow (loosening direction of tensioner).

CAUTION:
Avoid placing hand in a location where pinching may occur
if the holding tool accidentally comes off.

4. Insert a rod approximately 6 mm (0.24 in) in diameter such as
short-length screwdriver into the hole (B) of the retaining boss to
fix drive belt auto-tensioner.

» Keep drive belt auto-tensioner pulley arm locked after drive
belt is removed. PBIALIE1ZZ

5. Remove drive belt.
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DRIVE BELT
< PERIODIC MAINTENANCE > [MR16DDT ]
INSTALLATION

1. Install drive belt.
CAUTION:

» Confirm drive belt is completely set to pulleys.

» Check for engine oil, working fluid and engine coolant are not adhered to drive belt and each g3V
pulley groove.

2. Release drive belt auto-tensioner, and apply tension to drive belt.

Turn crankshaft pulley clockwise several times to equalize tension between each pulley.

4. Confirm tension of drive belt at indicator (notch on fixed side) is within the possible use range. Refer to
EM-20, "Exploded View".

w
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AIR CLEANER FILTER

< PERIODIC MAINTENANCE > [MR16DDT ]
AIR CLEANER FILTER

Removal and Installation
REMOVAL

1. Remove air duct assembly (duct side) (1).
2. Unhook the tabs (A) of both ends of the air cleaner cover.

3. Remove the air cleaner filter (1) and air cleaner body (2) from

)
the air cleaner case. —< \\\

4. Remove the air cleaner filter from the air cleaner body.

) @ N JPBIA43532Z

INSTALLATION

Note the following, and install in the reverse order of removal.

« Fixing clips shall be fixed after inserting air cleaner body protrusion to air cleaner case notch hole.
* Make sure that whether air cleaner body has been firmly installed by shaking it.
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SPARK PLUG

< PERIODIC MAINTENANCE > [MR16DDT ]
SPARK PLUG
EXpIOded VIeW INFOID:0000000006430455

EM
SEC. 1111189220

[®]7.00.71,62)

JPBIA4303GB

1. Rocker cover protector 2. O-ring 3. PCVvalve
PCV hose 5. Clamp 6. Rocker cover gasket
7. Rocker cover 8. Clamp 9. PCV hose
10. OQilfiller cap 11. Spark plug 12. Ignition coil
Tightening must be done following
A. To air duct assembly B. the installation procedure. C. To intake manifold

Refer to EM-53
M : N-m (kg-m, ft-lb)
@ :N-m (kg-m, in-Ib)

@ : Always replace after every disassembly.

Removal and Installation

REMOVAL

1. Remove engine cover. Refer to EM-25, "Exploded View".

2. Remove air inlet tube assembly. Refer to EM-31, "Exploded View".
3.  Remove ignition cail.
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SPARK PLUG

< PERIODIC MAINTENANCE > [MR16DDT ]
4. Remove spark plug with a spark plug wrench (commercial ser-
vice tool).

a 14 mm (0.55in)

CAUTION:
Never drop or shock spark plug.

o[

s’

JPBIA0030ZZ

INSTALLATION
Install in the reverse order of removal.

I n S p e Cti 0 n INFOID:0000000006337244

INSPECTION AFTER REMOVAL
Use the standard type spark plug for normal condition.

Spark plug (Standard type) : Refer to EM-129, "Spark Plug".

CAUTION:

* Never drop or shock spark plug.

» Never use a wire brush for cleaning.

« If plug tip is covered with carbon, spark plug cleaner may be
used.

Cleaner air pressure : | ess than 588 kPa (6 kg/cm?,
85 psi)
Cleaning time . Less than 20 seconds

SMA773C

» Spark plug gap adjustment is not required between replace-
ment intervals.

» Measure spark plug gap. when it exceeds the limit, replace
spark plug even if it is with in the specified replacement mile-
age. Refer to EM-129, "Spark Plug".

JPBIA0031ZZ
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ENGINE COVER
< REMOVAL AND INSTALLATION > [MR16DDT ]

REMOVAL AND INSTALLATION
ENGINE COVER

Exp I Od ed VI eW INFOID:0000000006337245

SEC. 140

JPBIA43112Z

1. Engine cover 2. Mounting rubber

Removal and Installation

INFOID:0000000006337246

REMOVAL

Remove engine cover.
CAUTION:

Never damage or scratch engine cover when installing or removing.

INSTALLATION
Install in the reverse order of removal.
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AIR CLEANER AND AIR DUCT

< REMOVAL AND INSTALLATION > [MR16DDT ]
AIR CLEANER AND AIR DUCT
EXpIOded VIeW INFOID:0000000006337249

SEC. 118165

1.5 (0.15, 13)

5.5 !
(0.56, 49)
@55
(0.56, 49)!

-~

JPBIA4305GB

1. Mass air flow sensor 2. Gasket 3. Clamp

4.  Air duct (suction side) 5. Clamp 6. Air cleaner cover assembly
7. Mounting rubber 8. Air cleaner filter 9. Air cleaner body assembly
10. Air duct with resonator 11. Grommet 12. Air duct (duct side)

13. Grommet 14. Bracket 15. Mounting rubber

A. To turbocharger

@ : N-m (kg-m, in-Ib)

62 : Always replace after every disassembly.

Removal and Installation

REMOVAL

NOTE:
Mass air flow sensor is removable under the car-mounted condition.

1.

o gk wN

Remove air duct (duct side).

Remove engine cover. Refer to EM-25, "Exploded View".

Remove the air cleaner filter from the air cleaner case.

Disconnect mass air flow sensor harness connector, and remove harness clamp from air cleaner body.
Remove air cleaner body assembly.

Remove the air duct (between air cleaner case assembly and turbocharger air duct).
« Add matching marks if necessary for easier installation.
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AIR CLEANER AND AIR DUCT
< REMOVAL AND INSTALLATION > [MR16DDT ]
7. Remove air cleaner cover assembly.
8. Remove mass air flow sensor from air cleaner cover, if necessary.

CAUTION:

Handle the mass air flow sensor with following cares.

* Never shock the mass air flow sensor. EM
* Never disassemble the mass air flow sensor.

* Never touch the sensor of the mass air flow sensor.
9. Remove air duct with resonator with the following procedure.
a. Remove fender protector (LH). Refer to EXT-22, "Exploded View".
b. Remove air duct with resonator.

INSTALLATION

Note the following, and install in the reverse order of removal.

« Align marks. Attach each joint. Screw clamps firmly.

 Fixing clips shall be fixed after inserting air cleaner body assembly protrusion to air cleaner case botch hole.
* Make sure whether air cleaner body has been firmly installed by shaking it.

I nspect|0n INFOID:0000000006337251

INSPECTION AFTER REMOVAL

Inspect air duct and resonator assembly for crack or tear.
« If anything found, replace air duct and resonator assembly.
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INTAKE MANIFOLD

< REMOVAL AND INSTALLATION > [MR16DDT ]
INTAKE MANIFOLD
EXpIOded VIeW INFOID:0000000006337252

SEC. 118¢1400147163211¢223
®

A\M \ g.f; (0.56, 49)
AN

10.0 (1.0, 89)

P

A~
s

[0 19.6 (2.0, 14) i

o
© [0 10.1 (1.0, 7)

JPBIA4306GB

1. Clamp 2. Water hose 3. PCV hose

4. Clamp 5. Gasket 6. Intake manifold

7. Clamp 8. Vacuum hose 9. Vacuum gallery assembly
10. Clamp 11. EVAP hose 12. EVAP service port valve

EVAP canister purge volume control

13. EVAP hose 14. solenoid valve 15. Bracket

16. Clamp 17. Bracket 18. EVAP hose

19. Clamp 20. EVAP tube 21. EVAP hose

22. Clamp 23. Clamp 24. Water hose

25. Electric throttle control actuator 26. Gasket

A. To turbocharger B. To centralized under-floor piping C. To recirculation valve hose

- N-m (kg-m, ft-Ib)
@ : N-m (kg-m, in-Ib)

@ : Always replace after every disassembly.
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INTAKE MANIFOLD

< REMOVAL AND INSTALLATION > [MR16DDT ]
Removal and Installation
REMOVAL
1. Remove engine cover. Refer to EM-25, "Exploded View". EM
2. Pull out oil level gauge.
CAUTION:
Cover the oil level gauge guide openings to avoid entry of foreign materials.
3. Disconnect turbocharger boost sensor (with intake air temperature sensor 2) harness connector. Refer to
EM-31. "Exploded View".
4. Remove air inlet tube assembly. Refer to EM-31, "Exploded View".
5. Disconnect water hoses from electric throttle control actuator as follows:
« Attach plug to prevent engine coolant leakage when engine coolant is not drained. Refer to CO-11
"Draining".
CAUTION:
Perform this step when the engine is cold.
NOTE:
This step is not required when removing only intake manifold.
6. Disconnect electric throttle control actuator harness connector.
7. Remove electric throttle control actuator.
CAUTION:
» Handle carefully to avoid any shock to electric throttle control actuator.
* Never disassemble electric throttle control actuator.
8. Disconnect EVAP canister purge volume control solenoid valve harness connector, and them remove
bracket with EVAP canister purge volume control solenoid valve.
9. Remove vacuum gallery.
10. Disconnect PCV hose (intake manifold side).
11. Remove intake manifold (1) with the following procedure.

* Loosen and remove intake manifold mounting bolt (A).

* Loosen mounting bolts in reverse order as shown in the figure.

<3 :Engine front

NOTE:

Disregard the numerical order No.6 in removal.

CAUTION:

Cover engine openings to avoid entry of foreign materi-
als.

JPBIA4356Z2Z

INSTALLATION
Note the following, and install in the reverse order of removal.

Intake Manifold

1.
2.

Check if gasket is not dropped from the installation groove of intake manifold.
Install intake manifold with the following procedure:
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INTAKE MANIFOLD
< REMOVAL AND INSTALLATION >

[MR16DDT ]

a. Tighten in numerical order as shown in the figure.

<3 :Engine front

NOTE:
* Tighten bolt the No.1 in two steps.
» The numerical order No.6 shows the second step.

3. Install in the reverse order of removal after this step.
Electric Throttle Control Actuator

JPBIA43562Z

« Tighten bolts of electric throttle control actuator equally and diagonally in several steps.
» Perform “Throttle Valve Closed Position Learning” after repair when removing harness connector of the elec-

tric throttle control actuator. Refer to EC-135, "Work Procedure".

» Perform “Throttle Valve Closed Position Learning” and “Idle Air Volume Learning” after repair when replacing
electric throttle control actuator. Refer to EC-135, "Work Procedure" and EC-136, "Work Procedure”.
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CHARGE AIR COOLER

< REMOVAL AND INSTALLATION >

[MR16DDT ]

CHARGE AIR COOLER
Exploded View

INFOID:0000000006337254

SEC. 144

9.0 (0.92, 80)

6.3

(0.64,56) ‘

w [l 6.3 (0.64, 56)

@ N 9.0 (0.92, 80)
o

®

®[@ls3

(0.64, 56)

‘ 6.3
\ (0.64, 56)
/ [®ls.3
' ) (0.64, 56)
\/ JPBIA4307GB

1. Airinlet tube assembly 2. Airinlet tube bracket 3. Clamp

4. Airinlet hose 5. Gasket 6. Turbocharger

7.  Mounting rubber 8. Charge air cooler 9. Airinlet tube assembly

10. Airinlet tube bracket 11. Airinlet hose 12. Airinlet tube assembly

13, Turbochager boost sensor 14. Grommet 15. Grommet

(with intake air temperture sensor 2)

16. Airinlet hose 17. Clamp 18. Recirculation valve

19. Clamp 20. Vacuum hose 21. Gasket

A. To vacuum gallery assembly B. To electric throttle control actuator ~ C.  To turbocharger

<a : Vehicle front

E - N-m (kg-m, ft-lb)

@] : N-m (kg-m, in-Ib)

@ : Always replace after every disassembly.
Removal and Installation INFOIDI0000000006337255
REMOVAL
1. Remove front bumper. Refer to EXT-12, "Exploded View".
2. Remove radiator core support upper. Refer to DLK-149, "MR16DDT : Exploded View".
3. Remove air inlet hose between air inlet tube and charge air cooler.
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CHARGE AIR COOLER

< REMOVAL AND INSTALLATION > [MR16DDT ]
4. Remove charge air cooler (1).
CAUTION: e/ 1]
» Avoid interference between the charge air cooler and radi-

ator.

* When removing charge air cooler, close opening on turbo
charger and intake manifold with shop cloth or other suit-
able material.

—\
JPBIA43572Z
INSTALLATION
Install in the reverse order of removal paying attention to the following points:
» Apply a neutral detergent (fluid) to the joint between hoses and pipes (oil is not permissible).
« Pay attention to identification mark and direction.
» When installing air inlet hoses and tubes. Refer to EM-31, "Removal and Installation"”.
I n S peC“ 0 n INFOID:0000000006337256

INSPECTION AFTER REMOVAL

1. Check that the charge air cooler is not full of oil. In that case, clean it with cleaning agent and then let it
dry.

2. Check air passages of charge air cooler core and fins for clogging, leaks or deformation. Clean or replace
charge air cooler in necessary.
 Be careful not to deform core fins.
* For cleaning procedure of charge air cooler core, refer to CO-19, "Inspection".
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CATALYST

< REMOVAL AND INSTALLATION > [MR16DDT ]

CATALYST
2WD

2WD : EXplOded VIeW INFOID:0000000006430453

SEC. 208

[0 50.0 (5.1, 37)

%@/QE] 5.8 (0.59, 51)

[0] 63.0 (6.4, 46)

[0 50.5 (5.2, 37)

N %
50.5 (5.2, 37
P ( ) [0] 50.5 (5.2, 37)/@

JPBIA4321GB

1. A/Fsensorl 2. Catalyst convertor shroud upper 3. Gasket
4. Catalyst 5. Catalyst convertor support bracketrear 6.  Catalyst convertor bracket (RH)
A. To exhaust system
<a Engine front
@ nm (kg-m, ft-Ib)
@ : N-m (kg-m, in-Ib)
Q : Always replace after every disassembly.
2WD : Removal and Installation INFOIDI0000000006430454
REMOVAL
1. Remove engine cover. Refer to EM-25, "Exploded View".
2. Remove cowl top extension. Refer to EXT-20, "Exploded View".
3. Remove front tube. Refer to EX-5, "Exploded View".
4. Remove A/F sensor 1.
 Using heated oxygen sensor wrench [SST: KV10117100], remove A/F sensor 1.
CAUTION:
Handle A/F sensor 1 carefully and avoid impacts.
5. Remove catalyst convertor shroud upper.
6. Remove bolts and nut of catalyst convertor turbocharger side.
7. Remove support bracket (RH).
8. Remove drive shaft insulator. Refer to
9. Remove catalyst convertor.
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CATALYST
< REMOVAL AND INSTALLATION > [MR16DDT ]

INSTALLATION

1. Install catalyst convertor with the following procedure.
« Tighten in numerical order as shown in the figure.

Install catalyst convertor (base on stud position 1).

Temporary assemble 2 (no priority).

Temporary assemble 3, 4.

Tightening 5, 6 and 7.

Tightening again 8, 9 and 10.

Temporary assemble 11.

Tightening 12,13,14,and 15.

JPBIA4362GB

2. Install in the reverse order of removal after this step.

4WD
4WD : EXpIOded VIeW INFOID:0000000006430461

SEC. 208

[Q 50.0 (5.1, 37)

% ——— €I 5.8 (0.59, 51)

./
’éx/sé\%@ﬁ 63.0 (6.4, 46)

X

A \
: \””@& [0] 63.0 (6.4, 46)

[0 50.5 (5.2, 37)

[0] 50.5 (5.2, 37) [@) 505 (5.2, 37)

7

JPBIA4345GB
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CATALYST

< REMOVAL AND INSTALLATION > [MR16DDT ]
1. A/Fsensorl 2. Catalyst convertor shroud upper 3. Gasket

4. Heated oxygen sensor 2 5. Catalyst convertor upport bracket rear 6. Catalyst convertor

7

A

. Catalyst convertor support bracket (RH)
. To exhaust system
<a Engine front

@ Nm (kg-m, ft-Ib)

@ : N-m (kg-m, in-Ib)

Q : Always replace after every disassembly.

AWD : Removal and Installation

REMOVAL

Drain engine coolant. Refer to CO-11, "Draining".

Remove engine cover. Refer to EM-25, "Exploded View".
Remove cowl top extension. Refer to EXT-20, "Exploded View".
Remove front tube. Refer to EX-5, "Exploded View"

Remove A/F sensor 1.

Remove catalyst convertor shroud upper.

Remove bolts and nut of catalyst convertor turbocharger side.
Remove drive shaft insulator.

©oOoNOORWNPE

. Remove support bracket (RH).

10. Move catalyst convertor.

11. Remove turbocharger. Refer to EM-36. "Exploded View".
12. Remove catalyst convertor.

INSTALLATION

1.

2.

Install catalyst convertor with the following procedure.
* Tighten in numerical order as shown in the figure.

- Install catalyst convertor (base on stud position 1).
- Temporary assemble 2 (no priority).

- Temporary assemble 3, 4.

- Tightening 5, 6 and 7.

- Tightening again 8, 9 and 10.

- Temporary assemble 11.

- Tightening 12,13,14,and 15.

JPBIA4371GB

Install in the reverse order of removal after this step.
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< REMOVAL AND INSTALLATION

TURBOCHARGER

>

[MR16DDT ]

TURBOCHARGER
Exploded View

INFOID:0000000006337257

SEC. 144+223 [@]5.8 (0.59, 51)

0 ¢
6 N

[@]4.570.45, 39) N

[O] 48.5 (4.9, 36)

[C] 45.0 (4.6, 33)

[C] 48.5 (4.9, 36)

~9 @ [ 25.0 26,18 DI
| S

e

. @ [0) 25.0 (2.6, 18) &

9@&

[0] 20.0

(2.0, 15)]

fo;

e
VAL

C

CT)

)
1§

A 2N S

N

e
2

i

——

JPBIA4308GB

1. Heatinsulator
Turbocharger inlet tube

7. Clamp

10. Oil supply tube

13. Turbocharger

16. Oil supply tube

A. To EVAP canister purge volume con-
trol solenoid valve

D. To air duct
[OJ : N-m (kg-m, ft-Ib)

@ : N-m (kg-m, in-Ib)

Actuator hose
Gasket
. Oil outlet hose
11. O-ring
14. Eye bolt

B. To air inlet hose

E. To air inlet tube assembly

Q : Always replace after every disassembly.

Removal and Installation

REMOVAL

EM-36

Clamp
Gasket

Oil return pipe
O-ring

Gasket

To PCV hose

To catalyst convertor

INFOID:0000000006337258



TURBOCHARGER
< REMOVAL AND INSTALLATION > [MR16DDT ]

1. Drain engine coolant. Refer to CO-11, "Draining".

2. Remove engine cover. Refer to EM-25, "Exploded View".

3. Remove air cleaner cover assembly and air cleaner body assembly. Refer to EM-26, "Exploded View".

4. Remove air inlet tube assembly. Refer to EM-31, "Exploded View".

5. Remove cowl top extension. Refer to EXT-20, "Exploded View".

6. Disconnect heated oxygen sensor 2 harness connector.

7. Remove front tube. Refer to EX-5, "Exploded View".

8. Remove catalyst convertor. Refer to EM-33, "2WD : Exploded View" (2WD models) or EM-34, "4WD :
Exploded View" (4WD models).

9. Remove turbocharger assembly as follows:

a. Remove heat insulator.

b. Remove oil supply tube.

c. Remove mounting nuts of turbocharger.
CAUTION:
Be careful not to deform each turbocharger piping when pulling out the assembly.

INSTALLATION

Install in the reverse order of removal.

NOTE:

Apply LOCTITE FRENETANCH or equivalent to the threads of the turbocharger oil inlet pipe union to the cyl-
inder head.

I nSpeCtiOn INFOID:0000000006337259

INSPECTION AFTER REMOVAL
Turbocharger

N,
N

)]
’I
{
\
Q

-
4

JPBIA4359ZZ

A. Check for leakage

CAUTION:
When the compressor wheel, turbine wheel or rotor shaft is damaged, remove all the fragments and
foreign matter left in the following passages in order to prevent a secondary failure:

Suction side  : Between turbocharger and air cleaner
Exhaust side : Between turbocharger and outlet duct

INSPECTION AFTER INSTALLATION
Start engine and raise engine speed to check no exhaust emission leaks.
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EXHAUST MANIFOLD

< REMOVAL AND INSTALLATION > [MR16DDT ]
EXHAUST MANIFOLD
EXpIOded VIeW INFOID:0000000006337260

SEC. 140+226

s /

(059,51 (" €J[0) 33.4
(3.4, 25)

5.8
(0.59, 51)

—

JPBIA4312GB

1. Stud bolt 2. Exhaust manifold cover 3. Exhaust manifold
4. Gasket
<a Engine front

[OJ :N-m (kg-m, ft-Ib)
@ - N-m (kg-m, in-Ib)

63 : Always replace after every disassembly.

Removal and Installation INFOID:0000000006337261

REMOVAL
1. Drain engine coolant. Refer to CO-11, "Draining".
2. Remove turbocharger. Refer to EM-36, "Exploded View".

3. Remove catalyst convertor. Refer to EM-33, "2WD : Exploded View" (2WD models) or EM-34, "4WD :
Exploded View" (4WD models).

4. Remove exhaust manifold cover.
5. Remove exhaust manifold.
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EXHAUST MANIFOLD
< REMOVAL AND INSTALLATION > [MR16DDT ]
* Loosen nuts in reverse order as shown in the figure.

<3 :Engine front

NOTE:
Disregard the numerical order No. 9 to 12 in removal.

©

JPBIA4360ZZ

6. Remove gasket.
CAUTION:
Cover engine openings to avoid entry of foreign materials.

INSTALLATION
1. Install gasket to cylinder head as shown in the figure.

<3 :Engine front

JPBIA43612Z

2. Install exhaust manifold with the following procedure:
a. Tighten nuts in numerical order as shown in the figure.

<3 :Engine front

NOTE:
« Tighten nuts the No.1 to No.4 in two steps.
» The numerical order No.9 to No.12 shows the second step.

JPBIA4360ZZ

3. Install remaining parts in the reverse order of removal.

I nspect|0n INFOID:0000000006337262

INSPECTION AFTER REMOVAL

Surface Distortion

« Using feeler gauge (A) and straightedge (B), check the surface dis-
tortion of exhaust manifold mating surface in each exhaust port
and entire part.

Limit : Refer to EM-130. "Exhaust Manifold".
« If it exceeds the limit, replace exhaust manifold.

JPBIA43632Z
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OIL PAN (LOWER
< REMOVAL AND INSTALLATION >

)

[MR16DDT ]

OIL PAN (LOWER)
Exploded View

INFOID:0000000006430456

SEC. 110°130°150

o /™
/ /(\Z [@)10.1 (1.0, 7)
P %@/

\

{7

i

1[0 55.0 (5.6, 41) @&

[C] 25.5 (2.6, 19)

@ [C) 34.3 3.5, 25)

' ﬂ\ [0 62.0 (6.3, 46)

-
[UJ 34.0 (3.5, 25)

@) [C] 25.0 (2.6, 18)

[@]7.0 0.71, 62)

SN
%% 7.0 (0.71, 62)

[C] 25.5 (2.6, 19)

: Always replace after every disassembly.

&S [0 10.1 (1.0, 7)
JPBIA4309GB

1. O-ring Oil pan (upper) 3. Oil level gauge guide

O-ring Qil level gauge 6. Oil pump drive chain
7.  Crankshaft sprocket . Oil pump sprocket 9. Oil pump chain tensioner
10. Oil pump 11. Drain plug 12. Drain plug washer
13. Oil pan (lower) 14. Oil filter 15. Connector bolt
16. Clamp 17. Water hose 18. Oil cooler
19. Crankshaft position sensor 20. Oil level sensor 21. Rear oil seal

i . . To thermostat housing (M/T models)

A. Referto LU-11 B. Oil pan side C. To CVT oil warmer (CVT models)
D. Oil pan side
: N-m (kg-m, ft-lb)
@ - N-m (kg-m, in-Ib)
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OIL PAN (LOWER)
< REMOVAL AND INSTALLATION >

[MR16DDT ]

: Sealing point
ﬂ : Should be lubricated with oil.

Removal and Installation

REMOVAL

1. Drain engine oil. Refer to LU-9, "Draining".

2. Remove oil pan (lower) with the following procedure:

a. Loosen mounting bolts in reverse order as shown in the figure.

<3 :Engine front

NOTE:
Disregard the numerical order No.7 and No.11 in removal.

b. Insert seal cutter [SST: KV10111100 (J-37228)] (A) between oil
pan (upper) and oil pan (lower).
CAUTION:
» Be careful not to damage the mating surface.
* Never insert a screwdriver. This damages the mating sur-
faces.

c. Slide the seal cutter [SST: KV10111100 (J-37228)] by tapping on
the side of tool with a hammer.

d. Remove oil pan (lower).

INSTALLATION

1. Install oil pan (lower) as follows:

a. Use a scraper (A) to remove old liquid gasket from mating sur-
faces.
 Also remove old liquid gasket from mating surface of oil pan

(upper).

* Remove old liquid gasket from the bolt holes and threads.
CAUTION:
Never scratch or damage the mating surface when cleaning
off old liquid gasket.

EM-41
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OIL PAN (LOWER)
< REMOVAL AND INSTALLATION > [MR16DDT ]

b. Apply a continuous bead of liquid gasket (A) with a tube presser
(commercial service tool) as shown in the figure.

1 : Oil pan (lower)
b : 7.5-9.5mm (0.295 - 0.374 in)
c :04.0-5.0mm (0.157 - 0.197 in)

4m : Engine outside

Use Genuine Liquid Gasket or equivalent.

CAUTION:

Attaching should be done within 5 minutes after liquid gas-
ket application.

z-Z

JPBIA4367ZZ

c. Tighten bolts in numerical order as shown in the figure.

<3 :Engine front

NOTE:
* Tighten bolts the No.1 and No.2 in two steps.
» The numerical order No.7 and No.11 shows the second steps.

JPBIA4364GB

2. Install oil pan drain plug.
» Refer to the figure of components of former page for installation direction of drain plug washer. Refer to
EM-99, "Exploded View".

3. Install in the reverse order of removal after this step.

I n S p e Cti 0 n INFOID:0000000006337265

INSPECTION AFTER REMOVAL

Clean oil strainer if any object attached.

INSPECTION AFTER INSTALLATION

1. Check the engine oil level and adjust engine oil. Refer to LU-8, "Inspection”.
2. Start engine, and check there is no leakage of engine oil.

3. Stop engine and wait for 10 minutes.

4. Check the engine oil level again. Refer to LU-8, "Inspection".
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HIGH PRESSURE FUEL PUMP AND FUEL HOSE
< REMOVAL AND INSTALLATION > [MR16DDT ]

HIGH PRESSURE FUEL PUMP AND FUEL HOSE
Exploded View

INFOID:0000000006337266

CAUTION:
Never remove or disassemble parts unless instructed as shown in the figure.

[0 12.0(1.2,9)

¥

PJ 33.0 (3.4, 24) JPBIA4310GB

1. High pressure fuel pump insulator 2. High pressure fuel pump 3. O-ring
4. Valve lifter 5. Fuel tube assembly 6. Bracket
7.  Fuel pump connector protector 8. Fuel feed hose

A. To centralized under-floor piping B. To fuel tube assembly

<a : Engine front
[OJ :N-m (kg-m, ft-lb)

@ :N-m (kg-m, in-Ib)

Q:Q : Always replace after every disassembly.

Removal and Installation

INFOID:0000000006337267

REMOVAL

WARNING:

* Be sure to read EM-7. "Precaution for Handling High Pressure Fuel System" when working on the
high pressure fuel system.

e Put a “CAUTION: FLAMMABLE” sign in the workshop.

* Be sure to work in a well ventilated area and furnish workshop with a COz2 fire extinguisher.

* Never smoke while servicing fuel system. Keep open flames and sparks away from the work area.

« To avoid the danger of being scalded, never drain engine coolant when engine is hot.

1. Release fuel pressure. Refer to EC-140. "Work Procedure".

2. Remove engine cover. Refer toEM-25, "Exploded View".

3.

Remove fuel pump connector protector, and remove high pressure fuel pump insulator.
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HIGH PRESSURE FUEL PUMP AND FUEL HOSE
< REMOVAL AND INSTALLATION >

[MR16DDT ]

4.
a.

5.
6.
7.

Disconnect harness connector (A) with the following procedure.
Disconnect fuel feed hose (1) from clamp (2).

Disengage (A) and pull up (B) the pawl of the fuel feed hose
conector retainer (C) to disconnect the fuel feed tube from high
pressure fuel pump.

NOTE:

If the fuel feed hose is stuck, hold the fuel pipe by hand and dis-

connect it by pusing and pulling.

CAUTION:

» Keep parts away from heat source. Especially, be careful
when welding is performed around them.

* Never expose parts to battery electrolyte or other acids.

* Never bent or twist connection between quick connector
and fuel feed hose (with damper) during installation/
removal.

» Pull quick connector holding (D).

* Do not remove the retainer.

* Prepare container and colth beforehand as fuel will leak
out.

* Never pull with lateral force applied. O-ring inside quick
connector may be damaged.

Retainer color ' Red

» To keep clean the connecting portion and to avoid dam-
age and foreign materials, cover them completely with
plastic bags (A), etc. or a similar item.

Remove intake manifold. Refer to EM-29, "Removal and Installation”.

—

JPBIA43772Z

24
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Remove fuel feed tube.
Remove high pressure fuel pump and lifter.

INSTALLATION

1.

Install high pressure pump with the following procedure.
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HIGH PRESSURE FUEL PUMP AND FUEL HOSE

< REMOVAL AND INSTALLATION > [MR16DDT ]

a.

®

ocoT e N

Check the orientation of oil pump cam from the mounting area
(view arrow) of high pressure fuel pump.

Aim oil pump cam at the BTC area (arrow position).

1 : Camshaft (EXH)

NOTE:
For BTC area, anywhere whithin the area indicated by arrow can
be accepted.

JPBIA4380ZZ

Install O-ring to high pressure fuel pump. When handing new O-ring, paying attention to the following cau-
tion items:

CAUTION:

« Handle O-ring with bare hands. Never wear gloves.

e Lubricate O-ring with new engine oil.

Never clean O-ring with solvent.

Check that O-ring and its mating part are free of foreign material.

When installing O-ring, be careful not to scratch it with tool or fingernails. Also be careful not to
twist or stretch O-ring. If O-ring was stretched while it was being attached, never insert it quickly
into fuel tube.

* Insert new O-ring straight into fuel rail. Never decenter or twist it.

Install valve lifter.

Apply oil to the fitting area of high pressure O-ring and cam shaft bracket side to install high pressure
pump.

Connect fuel feed hose with the following procedure, and them install the fuel feed hose.

Check no foreign substances are deposited in and around matching pipe and quick connector.

Quick connector shall be inserted gradually, aligning with the axis of the matching pipe.

Insert the retainer until it clicks and check the retainer is locked.
After insertion, pull the connector and check that the connector
is locked.

A : Lock position
B : Unlock position
CAUTION:

If retainer cannot be installed smoothly, quick connector
may be have not been installed correctly. Check connection
again.

JPBIA4381ZZ

After attaching the quick connector and fix the hose to the clamp.
Install in the reverse order of removal after this step.
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HIGH PRESSURE FUEL PUMP AND FUEL HOSE
< REMOVAL AND INSTALLATION > [MR16DDT ]

Inspection

INFOID:0000000006337268

INSPECTION AFTER INSTALLATION
Check for Fuel Leakage

1. Turn ignition switch “ON” (with the engine stopped). With fuel pressure applied to fuel piping, check that
there is no fuel leakage at connection points.
NOTE:

Use mirrors for checking at points out of clear sight.

2. Start the engine. With engine speed increased, check again that there is no fuel leakage at connection
points.
CAUTION:

Never touch the engine immediately after it is stopped because the engine is extremely hot.
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FUEL INJECTOR AND FUEL TUBE

< REMOVAL AND INSTALLATION > [MR16DDT ]
FUEL INJECTOR AND FUEL TUBE
EXpIOded VIeW INFOID:0000000006337269

SEC. 164 @] 10.0 (1.0, 89)

[0] 25.0 (2.6, 18)

[C] 25.0 (2.6, 18)

JPBIA4314GB

w

1. Holder 2. Seal ring (white)
O-ring (blue) 5.  Fuel injector

7. Fuel tube assembly 8. Fuel tube insulator

10. Fuel pressure sensor 11. O-ring 12. Fuel tube adaptor

13. Backup ring (white) 14. Backup ring (brown) 15. O-ring (black)

A. To fuel tube

Tighting must be done following the in-
stallation procedure. Refer to EM-47

Backup ring
Stud bolt
Fuel tube protector

© o

B.

[OJ : N-m (kg-m, ft-b)

@] - N-m (kg-m, in-Ib)

Q : Always replace after every disassembly.
E : Should be lubricated with oil.

CAUTION:
Never remove or disassemble parts unless instructed as shown in the figure.

Removal and Insta”ation INFOID:0000000006337270

WARNING:

e Be sure to read EM-7. "Precaution for Handling High Pressure Fuel System" when working on the
high pressure fuel system.

e Put a“CAUTION: FLAMMABLE" sign in the workshop.
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FUEL INJECTOR AND FUEL TUBE

< REMOVAL AND INSTALLATION > [MR16DDT ]

* Be sure to work in a well ventilated area and furnish workshop with a CO2 fire extinguisher.
* Never smoke while servicing fuel system. Keep open flames and sparks away from the work area.
» To avoid the danger of being scalded, never drain engine coolant when engine is hot.

REMOVAL

© o NGO RAWDRE

e ol
w N PO

CAUTION:

 When removing, be careful to avoid any interference with fuel
injector.

» Use a shop cloth to absorb any fuel leakage from fuel tube.

14.
15.

Release the fuel pressure. Refer to EC-140, "Work Procedure",

Remove front bumper. Refer to EXT-12, "Exploded View"

Remove charge are cooler. Refer to EM-31, "Exploded View".

Remove oil level gauge. Refer to EM-40, "Exploded View".

Remove intake manifold. Refer to EM-28, "Exploded View".

Remove alternator. Refer to CHG-30, "MR16DDT : Exploded View"
Remove oil level gauge guide. Refer to EM-40, "Exploded View".
Remove fuel tube protector, and them remove fuel tube insulator.
Remove high pressure pump insulator. Refer to EM-43. "Exploded View".

. Remove fuel tube. Refer to EM-43, "Exploded View".
. Disconnect fuel pressure sensor harness connector.
. Disconnect fuel injector harness connector.

. Remove fuel tube.

» Loosen mounting bolts in reverse order as shown in the figure.

<3 :Engine front

JPBIA4388ZZ

Remove fuel pressure sensor and fuel tube adaptor, if necessary.

Remove fuel injector from cylinder head as per the following.
CAUTION:

» Be careful with remaining fuel that may go out from fuel tube.
» Be careful no to damage injector nozzles during removal.

* Never bump or drop fuel injector.

* Never disassemble fuel injector.

Remove injector holder.

Install an remover [SST: KV10119600] (A) to the injector con-
nector side so that cutout (B) of injector remover faces the injec-
tor connector side.
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FUEL INJECTOR AND FUEL TUBE
< REMOVAL AND INSTALLATION >

* Hook pawl portion (B) of injector remover [SST: KV10119600]
(A) to groove portion (C) of injector

[MR16DDT ]

c. Press down body portion (A) of injector remover [SST:
KV10119600] until it contacts cylinder head.

d. Tighten injector remover [SST. KV10119600] clockwise and
remove injector from cylinder head.

v JPBIA43847Z

e. Cut teflon seal (1) while pinching it. Be careful not to damage
injector.

Remove insulator from mounting hole of fuel injector of cylinder >
head.

JSBIA0346ZZ
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FUEL INJECTOR AND FUEL TUBE
< REMOVAL AND INSTALLATION >

[MR16DDT ]

INSTALLATION

1.

Install seal ring to fuel injector as per the following:
CAUTION:

* Handle seal ring with bare hands. Never wear gloves.
» Never apply engine oil to seal ring.

* Never clean seal ring with solvent.

Install an injector seal drift set [SST: KV101197S0 (—)] (A) to
fuel injector (1).

b. Setseal ring (1) to injector seal drift set [SST: KV101197S0 (—)]
(A).

Straightly insert seal ring (1), which is set in step 2, to fuel injec-
tor as shown in the figure and install.

CAUTION:

Be careful that seal ring does not exceed the groove portion
of fuel injector.

Insert injector seal drift set [SST: KV101197S0 (—)] (A) to injec-
tor and rotate clockwise and counterclockwise by 90° while
pressing seal ring to fit it.

NOTE:

Compress seal ring, because this operation is for rectifying
stretch of seal ring caused by installation and for preventing
sticking when inserting injector into cylinder head.

ﬂ]ﬂmm«rl:

A

JPBIA4386ZZ

JSBIA03482Z

JSBIA0350ZZ

2 JSBIA03512Z

Install O-ring and backup ring to fuel injector. When handing new O-ring and backup ring, paying attention

to the following caution items:

CAUTION:

* Handle O-ring with bare hands. Never wear gloves.
* Lubricate O-ring with new engine oil.
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FUEL INJECTOR AND FUEL TUBE

< REMOVAL AND INSTALLATION >

[MR16DDT ]

o

* Never clean O-ring with solvent.

* Check that O-ring and its mating part are free of foreign material.
* When installing O-ring, be careful not to scratch it with tool or fingernails. Also be careful not to
twist or stretch O-ring. If O-ring was stretched while it was being attached, never insert it quickly

into fuel tube.

« Insert new O-ring straight into fuel rail. Never decenter or twist it.

» Always install the back up ring (1) in the right direction as
instructed.

JPBIA3864ZZ

Install fuel injector (1) to fuel rail (2) as per the following:

3 : O-ring (blue)
4 :Backup ring

Install fuel injector holder (5) to fuel injector.

CAUTION:

* Never reuse injector holder. Replace it with a new one.

» Be careful to keep fuel injector holder from interfering
with O-ring. If interference occurs, replace O-ring.

Insert fuel injector into fuel rail with fuel injector holder attached.

« Insert it while matching it to the axial center.

« Insert so that protrusion (A) of fuel injector is aligned to cutout
B).

Check that installation is complete by checking that fuel injector

does not rotate or come off.

» Check that protrusions of fuel injectors and fuel rail are aligned
with cutouts of clips after installation.

JPBIA4387Z2Z

Insert insulator into mounting hole of fuel injector of cylinder head.
Install fuel pressure sensor, if removed.
Install fuel tube adaptor, if removed.

« Install O-ring and backup ring to fuel tube adaptor. When handing new O-ring and backup ring, paying

attention to the following caution items:
CAUTION:
» Handle O-ring with bare hands. Never wear gloves.
e Lubricate O-ring with new engine oil.
* Never clean O-ring with solvent.

* Check that O-ring and its mating part are free of foreign material.
* When installing O-ring, be careful not to scratch it with tool or fingernails. Also be careful not to
twist or stretch O-ring. If O-ring was stretched while it was being attached, never insert it quickly

into fuel tube.

* Insert new O-ring straight into fuel rail. Never decenter or twist it.
* Always install the back up ring in the right direction as instructed.

EM-51
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- Since the cross sections of fuel tube adapter and back up ring are tapered, be careful with the
mounting direction.

7. Install fuel rail and fuel injector assembly to cylinder head.
» Tighten mounting bolts and nuts in two steps in numerical
order as shown in the figure.

<3 : Engine front

iststep (X 10.0 N-m (1.0 kg-m, 89 in-Ib)
2nd step  [O): 20.5 N-m (2.1 kg-m, 15 ft-Ib)

JPBIA4388Z2Z

8. Connect injector harness connector.
9. Install in the reverse order of removal after this step.

Inspection

INFOID:0000000006337271

INSPECTION AFTER INSTALLATION
Check on Fuel Leakage

1. Turn ignition switch “ON” (with the engine stopped). With fuel pressure applied to fuel piping, check there
are no fuel leakage at connection points.
NOTE:

Use mirrors for checking at points out of clear sight.

2. Start the engine. With engine speed increased, check again that there are no fuel leakage at connection
points.
CAUTION:

Never touch the engine immediately after stopped, as the engine becomes extremely hot.
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IGNITION COIL, SPARK PLUG AND ROCKER COVER

< REMOVAL AND INSTALLATION >

[MR16DDT ]

IGNITION COIL, SPARK PLUG AND ROCKER COVER

Exploded View

INFOID:0000000006337242

SEC. 1111189220
7.0 (0.71, 62)

JPBIA4303GB

1. Rocker cover protector 2. O-ring .
PCV hose 5. Clamp 6.
7. Rocker cover 8. Clamp .
10. Oilfiller cap 11. Spark plug 12.
Tightening must be done following
A. To air duct assembly B. the installation procedure. C.

Refer to EM-53
M : N-m (kg-m, ft-lb)
@ :N-m (kg-m, in-Ib)

@ : Always replace after every disassembly.

Removal and Installation

REMOVAL

1. Drain engine coolant. Refer to CO-11, "Draining".

2. Remove engine cover. Refer to EM-25, "Exploded View".

3. Remove intake manifold. Refer to EM-28. "Exploded View".

4. Remove air inlet tube assembly. Refer to EM-31, "Exploded View".

5. Remove PCV hose.

6. Remove rocker cover protector.

7. Disconnect ignition coil harness connector, and them remove ignition coll

EM-53

PCV control valve
Rocker cover gasket
PCV hose

Ignition coil

To turbocharger inlet tube

INFOID:0000000006337273



IGNITION COIL, SPARK PLUG AND ROCKER COVER
< REMOVAL AND INSTALLATION > [MR16DDT ]

CAUTION:
* Never drop or shock ignition coil.
* Never disassemble ignition coil.

8. Move ignition harness.
9. Remove rocker cover.

» Loosen bolts in reverse order shown in the figure.

<3 : Engine front

JPBIA439277Z

10. Remove PCV valve and PCV hose, if necessary.
11. Remove rocker cover gasket from rocker cover.

INSTALLATION

1. Install the rocker cover gasket to rocker cover.
CAUTION:
Check the gasket is not dropped.

2. Install rocker cover.

 Tighten bolts in two steps separately in numerical order as
shown in the figure.

<3 :Engine front

(@] 1st step : 1.96 N'm (0.20 kg-m, 17 in-Ib)
[® 2nd step :8.33 N'm (0.85 kg-m, 74 in-Ib)

3. Install in the reverse order of removal, for the rest of parts.

JPBIA439277Z
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UNIT REMOVAL AND INSTALLATION
ENGINE ASSEMBLY

EM
2W D : EX p I O d e d Vi eW INFOID:0000000006337287

SEC. 112

[C] 60.0 (6.1, 44) (*1)

105.0 (11.0, 77
&) ( ) ©

> 55.0 (5.6, 41)
[0 120.0 (12.0, 89) ® ’/ %/M

[C] 45.0 (4.6, 33)

jDQ \ [0 45.0 (4.6, 39)
%\ 0 %

[ 120.0 7
(12.0, 89) L

N

A

[C]) 65.0 (6.6, 48)

[3] 155.0 (16.0, 114)

JPBIA4346GB

1. Washer 2. Upper torque rod (RH) 3. Engine mounting insulator (RH)
4. Rear torque rod bracket 5. Rear torque rod 6.  Engine mounting insulator (LH)
7. Engine mounting frame support (LH) 8. Engine mounting bracket (LH)

E - N-m (kg-m, ft-lb)
@ : Always replace after every disassembly.

CAUTION:
Check that the stud bolt (*2) is tight at the specified torque before tightening the mounting nut (*1)
shown in the figure. [Stud bolt (*2) may be loosened after loosening the mounting nut (*1)]

2WD : Removal and Installation

WARNING:
* Sjtuate the vehicle on a flat and solid surface.
* Place chocks at front and back of rear wheels.
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e Attach proper slingers and bolts described in PARTS CATALOG if engine slingers are not equipped.

CAUTION:

» Always be careful to work safely, avoid forceful or uninstructed operations.

» Never start working until exhaust system and coolant are cool enough.

« If items or work required are not covered by the engine section, refer to the applicable sections.

» Always use the support point specified for lifting.

» Use either 2-pole lift type or separate type lift as best you can. If board-on type is used for unavoid-
able reasons, support at the rear axle jacking point with a transmission jack or similar tool before
starting work, in preparation for the backward shift of center of gravity.

» For supporting points for lifting and jacking point at rear axle, refer to GI-36. "Garage Jack and

Safety Stand and 2-Pole Lift".
REMOVAL
Outline

Remove the engine and the transaxle assembly from the vehicle downward. Separate the engine and the tran-
saxle.

Preparation
1. Release fuel pressure. Refer to EC-140, "Work Procedure".

2. Drain engine coolant from radiator. Refer to CO-11, "Draining".
CAUTION:
» Perform this step when the engine is cold.
* Never spill engine coolant on drive belts.

3. Remove the following parts.
» Engine undercover
* Front road wheels and tires
* Front fender protector (RH and LH): Refer to EXT-22, "Exploded View".
* Drive belt: Refer to EM-20, "Removal and Installation”.
» Engine cover: Refer to EM-25, "Exploded View".

Battery and battery tray: Refer to PG-124, "Exploded View".
Air duct, and air cleaner case assembly and air cleaner body assembly: Refer to EM-26, "Exploded
View".

» Radiator hose (upper and lower): Refer to CO-17, "Exploded View".

Exhaust front tube: Refer to EX-5, "Exploded View".

Radiator cooling fan assembly: Refer to CO-20, "Exploded View".

Charger air cooler: Refer to EM-31, "Exploded View".

Alternator: Refer to CHG-30, "MR16DDT : Exploded View".

Engine Room LH

1. Disconnect all connections of engine harness around the battery, and then temporarily secure the engine
harness into the engine side.
CAUTION:
Protect connectors using a resin bag against foreign materials during the operation.

Disconnect fuel feed hose quick connector. Refer to EM-43, "Exploded View".

Disconnect heater hoses. Refer to CO-26, "Exploded View".

Disconnect control linkage from transaxle. Refer to TM-78. "Exploded View".

Remove EVAP hoses. Refer to EM-28, "Exploded View".

Disconnect clutch tube on transaxle side from clutch damper. Refer to CL-24, "Exploded View".

o gk wn

Engine Room RH

1. Disconnect vacuum hose from intake manifold. Refer to EM-28. "Exploded View".
2. Remove A/C compressor. Refer to HA-86, "Exploded View".

3. Remove ground cable at engine side.
Vehicle Underbody

1. Remove ground cable at transaxle side.
2. Remove drive shafts (RH and LH). Refer to FAX-21, "Exploded View".
3. Remove rear torque rod.

4. Remove stabilizer connecting rod. Refer to FSU-16. "Exploded View".
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ENGINE ASSEMBLY
< UNIT REMOVAL AND INSTALLATION > [MR16DDT ]
5. Remove front suspension member. Refer to FSU-18, "Exploded View".

6. Preparation for the separation work of transaxle is as follows:
* Remove transaxle joint bolts which pierce at oil pan (upper) lower rear side. Refer to EM-99, "Exploded

View".

1. Use a manual lift table caddy (commercial service tool) (A) or
equivalently rigid tool such as a transmission jack. Securely sup-
port bottom of the engine and the transaxle assembly.
CAUTION:

Put a piece of wood or an equivalent as the supporting sur-
face, secure a completely stable condition.

2. Remove upper torque rod (1), and engine mounting insulator
(RH) (2).

<a :Vehicle front

3. Remove engine mounting bracket (LH) through bolt-securing
nut (B).

: Engine mounting insulator (LH)

: Engine mounting bracket support (LH)
: Through not

: Vehicle front

ﬁ}l\)l—\

JPBIA44217Z

4. Carefully lower jack, or raise lift to remove the engine and the transaxle assembly. When performing work,
observe the following caution.
CAUTION:
» Check that no part interferes with the vehicle side.
» Before and during this lifting, always check if any harnesses are left connected.
e During the removal, always be careful to prevent the vehicle from falling off the lift due to
changes in the center of gravity.
* If necessary, support the vehicle by setting jack or suitable tool at the rear.

Separation
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1. Install engine slinger to front cover front left side (A) and cylinder
head rear right side (B).

<3 :Engine front

Slinger bolts

Front front left

Slré)en cover tront i1e M 32.9N‘m (34 kg_m' 24 ft'lb)

Cylinder head rear

right side: [C}: 25.0 N-m (2.6 kg-m, 18 ft-Ib)

2. Remove starter motor. Refer to STR-27, "MR16DDT : Exploded View".

3. Lift with a hoist and separate the engine from the transaxle assembly. Refer to TM-84, "MR16DDT :
Exploded View".

INSTALLATION

Note the following, and install in the reverse order of removal.

CAUTION:

* Never allow engine oil to get on engine mounting insulator. Be careful not to damage engine mount-
ing insulator.

» Check that each mounting insulator is seated properly, and tighten mounting nuts and bolts.

» When installation directions are specified, install parts according to the direction marks on them
referring to the figure of components. Refer to EM-55. "2WD : Exploded View".

Rear torque rod bracket

1. Temporarily tighten mounting bolts in the numerical order as
shown in the figure.

<a :Vehicle front

2. Tighten mounting bolts to the specified torque in the numerical
order as shown in the figure.

JPBIA4416ZZ

2WD : I nSpeCtion INFOID:0000000006709022

INSPECTION AFTER INSTALLATION

Inspection for Leakage

The following are procedures for checking fluids leakage, lubricates leakage, and exhaust gases leakage.

» Before starting engine, check oil/fluid levels including engine coolant and engine oil. If less than required
quantity, fill to the specified level. Refer to MA-13, "Fluids and Lubricants".

» Use procedure below to check for fuel leakage.

- Turn ignition switch “ON” (with engine stopped). With fuel pressure applied to fuel piping, check for fuel leak-
age at connection points.

- Start engine. With engine speed increased, check again for fuel leakage at connection points.

* Run engine to check for unusual noise and vibration.

« Warm up engine thoroughly to check there is no leakage of fuel, exhaust gases, or any oil/fluids including
engine oil and engine coolant.

* Bleed air from lines and hoses of applicable lines, such as in cooling system.

« After cooling down engine, again check oil/fluid levels including engine oil and engine coolant. Refill to the
specified level, if necessary.

Summary of the inspection items:
Items Before starting engine Engine running After engine stopped

Engine coolant Level Leakage Level
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Engine oil Level Leakage Level
Other oils and fluid* Level Leakage Level
Fuel Leakage Leakage Leakage
Exhaust gases — Leakage —

*: Transmission/transaxle/CVT fluid, power steering fluid, brake fluid, etc.

4WD
4WD : Exploded View

INFOID:0000000006430457

SEC. 112

[CG] 120.0 (12.0, 89)

[C] 45.0 (4.6, 33)

%//[Uj 45.0 (4.6, 33)

[C] 110.0 (11.0, 81)

[0 110.0 (11.0, 81)

[C] 65.0 (6.6, 48)

JPBIA4318GB

1. Washer

4. Rear engine mounting bracket

H :N-m (kg-m, ft-Ib)

2. Upper torque rod (RH)
5. Reartorque rod

@ : Always replace after every disassembly.

4AWD : Removal and Installation

WARNING:

« Situate the vehicle on a flat and solid surface.
* Place chocks at front and back of rear wheels.
« Attach proper slingers and bolts described in PARTS CATALOG if engine slingers are not equipped.

EM-59

3.
6.

Engine mounting insulator (RH)

Engine mounting insulator (LH)
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CAUTION:

« Always be careful to work safely, avoid forceful or uninstructed operations.

» Never start working until exhaust system and coolant are cool enough.

- If items or work required are not covered by the engine section, refer to the applicable sections.

Always use the support point specified for lifting.

Use either 2-pole lift type or separate type lift as best you can. If board-on type is used for unavoid-

able reasons, support at the rear axle jacking point with a transmission jack or similar tool before

starting work, in preparation for the backward shift of center of gravity.

» For supporting points for lifting and jacking point at rear axle, refer to GI-36. "Garage Jack and
Safety Stand and 2-Pole Lift".

REMOVAL

Outline
Remove the engine and the transaxle assembly from the vehicle downward. Separate the engine and the tran-
saxle.

Preparation
1. Release fuel pressure. Refer to EC-140, "Work Procedure”.

2. Drain engine coolant from radiator. Refer to CO-11, "Draining".
CAUTION:
» Perform this step when the engine is cold.
* Never spill engine coolant on drive belts.

3. Remove the following parts.

Engine undercover

Front road wheels and tires

Front fender protector (RH and LH): Refer to EXT-22, "Exploded View".
Drive belt: Refer to EM-20, "Removal and Installation"”.

Engine cover: Refer to EM-25, "Exploded View".

Battery and battery tray: Refer to PG-124, "Exploded View".

Air duct, air cleaner case assembly and air cleaner body assembly: Refer to EM-26, "Exploded View".
Radiator hose (upper and lower): Refer to CO-17, "Exploded View".
Radiator cooling fan assembly: Refer toCO-20, "Exploded View".
Exhaust front tube: Refer to EX-5, "Exploded View".

* Alternator: Refer to CHG-30, "MR16DDT : Exploded View".

Engine Room LH

1. Disconnect all connections of engine harness around the battery, and then temporarily secure the engine
harness into the engine side.
CAUTION:
Protect connectors using a resin bag against foreign materials during the operation.

Disconnect fuel feed hose quick connector. Refer to EM-43, "Exploded View".
Disconnect heater hoses. Refer to CO-26, "Exploded View".

Disconnect control cable from transaxle. Refer to TM-273, "Exploded View".
Remove EVAP hoses. Refer to EM-28, "Exploded View".

Engine Room RH

1. Disconnect vacuum hose from intake manifold. Refer to EM-28, "Exploded View".
2. Remove A/C compressor. Refer to HA-86, "Exploded View".

3. Remove ground cable at engine side.

Vehicle Underbody

1. Remove ground cable at transaxle side.

2. Remove rear propeller shaft. Refer to DLN-121, "Exploded View".

3. Remove drive shafts (RH and LH). Refer to FAX-21, "Exploded View".

a kv
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4.

Remove rear torque rod (1).

2 : Rear engine mounting bracket
<3 : Vehicle front

JPBIA4417ZZ

5. Remove stabilizer connecting rod. Refer to FSU-16, "Exploded View".
6. Rear front suspension member. Refer to FSU-18, "Exploded View".
7. Preparation for the separation work of transaxle is as follows:
* Remove transaxle joint bolts which pierce at oil pan (upper) lower rear side. Refer to EM-40, "Exploded
View",
Removal
1. Use a manual lift table caddy (commercial service tool) (A) or
equivalently rigid tool such as a transmission jack. Securely sup-
port bottom of the engine and the transaxle assembly.
CAUTION:
Put a piece of wood or an equivalent as the supporting sur-
face, secure a completely stable condition.
2. Remove upper torque rod (1) and engine mounting insulator
(RH) (2).
<a : Vehicle front
3. Remove engine mounting bracket (LH).
4. Carefully lower jack, or raise lift to remove the engine and the transaxle assembly. When performing work,
observe the following caution.
CAUTION:
* Check that no part interferes with the vehicle side.
» Before and during this lifting, always check if any harnesses are left connected.
* During the removal, always be careful to prevent the vehicle from falling off the lift due to
changes in the center of gravity.
* If necessary, support the vehicle by setting jack or suitable tool at the rear.
Separation
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1. Install engine slinger to front cover front left side (A) and cylinder
head rear right side (B).

<3 :Engine front

Slinger bolts

Front front left

Slré)en cover tront i1e M 32.9N‘m (34 kg_m' 24 ft'lb)

Cylinder head rear

right side: [C}: 25.0 N-m (2.6 kg-m, 18 ft-Ib)

2. Remove starter motor. Refer to STR-27, "MR16DDT : Exploded View".

3. Lift with a hoist and separate the engine from the transaxle assembly. Refer to TM-301, "Exploded View"
(CVT models).

INSTALLATION

Note the following, and install in the reverse order of removal.

CAUTION:

* Never allow engine oil to get on engine mounting insulator. Be careful not to damage engine mount-
ing insulator.

» Check that each mounting insulator is seated properly, and tighten mounting nuts and bolts.

» When installation directions are specified, install parts according to the direction marks on them
referring to the figure of components. Refer to EM-59. "4WD : Exploded View".

4WD : Inspection INFOID:0000000006357285

INSPECTION AFTER INSTALLATION

Inspection for Leakage

The following are procedures for checking fluids leakage, lubricates leakage, and exhaust gases leakage.

 Before starting engine, check oil/fluid levels including engine coolant and engine oil. If less than required
quantity, fill to the specified level. Refer to MA-13, "Fluids and Lubricants".

» Use procedure below to check for fuel leakage.

- Turn ignition switch “ON” (with engine stopped). With fuel pressure applied to fuel piping, check for fuel leak-
age at connection points.

- Start engine. With engine speed increased, check again for fuel leakage at connection points.

* Run engine to check for unusual noise and vibration.

« Warm up engine thoroughly to check there is no leakage of fuel, exhaust gases, or any oil/fluids including
engine oil and engine coolant.

« Bleed air from lines and hoses of applicable lines, such as in cooling system.

« After cooling down engine, again check oil/fluid levels including engine oil and engine coolant. Refill to the
specified level, if necessary.

Summary of the inspection items:

Items Before starting engine Engine running After engine stopped
Engine coolant Level Leakage Level
Engine oil Level Leakage Level
Other oils and fluid* Level Leakage Level
Fuel Leakage Leakage Leakage
Exhaust gases — Leakage —

*: Transmission/transaxle/CVT fluid, power steering fluid, brake fluid, etc.
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UNIT DISASSEMBLY AND ASSEMBLY
ENGINE STAND SETTING

Setting

[MR16DDT ]

INFOID:0000000006337290
NOTE:

Explained here is how to disassemble with engine stand supporting transaxle surface. When using different
type of engine stand, note with difference in steps and etc.

1. Remove the engine and the transaxle assembly from the vehicle, and separate the transaxle from the
engine.
2. Install engine to engine stand with the following procedure:

a. Remove flywheel (M/T models) or drive plate (CVT models).

» Secure flywheel (M/T models) or drive plate (CVT models) (1)
with a stopper plate [SST: KV11105210 (J-44716)] (A), and
remove mounting bolts.

CAUTION:

* Never disassemble them.

* Never place them with signal plate facing down.

* When handling signal plate, take care not to damage or
scratch them.

e Handle signal plate in a manner that prevents them from
becoming magnetized.

NOTE:

This figure shows CVT models as an example.

JPBIA4425ZZ

b. Remove pilot converter (1) using pilot bushing puller [SST: J
57

ST16610001 (J-23907)] (A) or suitable tool. (CVT models)
NOTE:
M/T models have no pilot bushing.

<4
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c. Lift the engine with a hoist to install it onto widely use engine stand.
CAUTION:

» Use the engine stand that has a load capacity [approximately 135 kg (298 Ib) or more] large
enough for supporting the engine weight.

« If the load capacity of stand is not adequate, remove the following parts beforehand to reduce the poten-
tial risk of overturning stand.

- Intake manifold: Refer to EM-28, "Exploded View".

- catalyst convertor: Refer to EM-33, "2WD : Exploded View" (2WD models) or EM-34, "4WD : Exploded
View" (4WD models).

- Rocker cover: Refer to EM-53, "Exploded View".

NOTE:

PBIC3229]
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The figure shows an example of widely used engine stand (A)
that can support mating surface of transaxle with flywheel (M/T
models) or drive plate (CVT models) removed.

CAUTION:

Before removing