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PRECAUTIONS
< SERVICE INFORMATION >

SERVICE INFORMATION
PRECAUTIONS

Precaution for Supplemental Restraint System (SRS) "AIR BAG" and "SEAT BELT
P R E_T E N S I O N E R" INFOID:0000000005214164

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 “SUPPLEMENTAL RESTRAINT SYS-
TEM” and “SEAT BELTS" of this Service Manual.

WARNING:

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

* 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 the “SUPPLEMENTAL RESTRAINT SYSTEM".

» Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses can be identified by yellow and/or orange harnesses or har-
ness 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, DO NOT 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.

Precaution for Power Generation Voltage Variable Control System

CAUTION:

For this model, the battery current sensor that is installed to the battery cable at the negative terminal
measures the charging/discharging current of the battery, and performs various controls. If the electri-
cal component or the ground wire is connected directly to the battery terminal, the current other than
that being measured with the battery current sensor is charging to or discharging from the battery.
This condition causes the malfunction of the control, and then the battery discharge may occur. Do
not connect the electrical component or the ground wire directly to the battery terminal.
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< SERVICE INFORMATION >

PREPARATION

PREPARATION

Special Service Tool

INFOID:0000000004159274

Tool number
(Kent-Moore No.)
Tool name

Description

(J-48087)
Battery Service Center

Tests battery.

For operating instructions, refer to Technical
Service Bulletin and Battery Service Center
User Guide.

(J-44373 Model MCR620)
Starting/Charging System Tester

SEL403X

Tests starting and charging systems.
For operating instructions, refer to Technical
Service Bulletin.

Commercial Service Tool

INFOID:0000000004159275

Tool name

Power tool

N T

PIIB1407E

Description
Loosening bolts, nuts and screws

Revision: 2009 Novemver
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BATTERY
< SERVICE INFORMATION >

BATTERY

H OW to H a.n d | e B a.tte ry INFOID:0000000004159276

CAUTION:

« If it becomes necessary to start the engine with a booster battery and jumper cables, use a 12-volt
booster battery.

» After connecting battery cables, ensure that they are tightly clamped to battery terminals for good
contact.

* Never add distilled water through the hole used to check specific gravity.

METHODS OF PREVENTING OVER-DISCHARGE

The following precautions must be taken to prevent over-discharging

a battery. Keep clean and dry.

» The battery surface (particularly its top) should always be kept
clean and dry.

» The terminal connections should be clean and tight.

* At every routine maintenance, check the electrolyte level.
This also applies to batteries designated as “low maintenance” and
“maintenance-free”.

MELO40F

* When the vehicle is not going to be used over a long period of
time, disconnect the battery cable from the negative terminal.

ELA0349D

» Check the charge condition of the battery.
Periodically check the specific gravity of the electrolyte. Keep a
close check on charge condition to prevent over-discharge.

Hydrometer

Thermo- ?
meter
i

% MELO42F

CHECKING ELECTROLYTE LEVEL

WARNING:

Never allow battery fluid to come in contact with skin, eyes, fabrics, or painted surfaces. After touch-
ing a battery, never touch or rub your eyes until you have thoroughly washed your hands. If acid con-
tacts eyes, skin or clothing, immediately flush with water for 15 minutes and seek medical attention.
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BATTERY
< SERVICE INFORMATION >

¢ Remove the cell plug using a suitable tool.
« Add distilled water up to the MAX level.

Sulphation

A battery will be completely discharged if it is left unattended
for a long time and the specific gravity will become less than
1.100. This may result in sulphation on the cell plates.

To determine if a battery has been “sulphated”, note its voltage
and current when charging it. As shown in the figure, less cur-
rent and higher voltage are observed in the initial stage of
charging sulphated batteries.

A sulphated battery may sometimes be brought back into ser-
vice by means of a long, slow charge, 12 hours or more, fol-
lowed by a battery capacity test.

SPECIFIC GRAVITY CHECK

1. Read hydrometer and thermometer indications at eye level.

2. Use the chart below to correct your hydrometer reading accord-
ing to electrolyte temperature.

Hydrometer Temperature Correction

Cell plug

T “MAX” level

/\ “MIN” level

MELO43F

—— Normal battery
Sulphated battery

Charging voltage

Fenas
<
~
e

Terminal voltage

Charging current

’
’
/
4

Duration of charge

. Charging current

PKIA2353E

Read top level
with scale

Thermo- ?
meter
i

Hydrometer

MELO42FA

Battery electrolyte temperature °C (°F) Add to specific gravity reading
71 (160) 0.032
66 (150) 0.028
60 (140) 0.024
54 (130) 0.020
49 (120) 0.016
43 (110) 0.012
38 (100) 0.008
32 (90) 0.004
27 (80) 0
21 (70) -0.004
16 (60) -0.008
10 (50) -0.012

4 (40) -0.016
-1 (30) -0.020

SC-5
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BATTERY
< SERVICE INFORMATION >

Battery electrolyte temperature °C (°F) Add to specific gravity reading
-7 (20) -0.024
-12 (10) -0.028
-18 (0) -0.032
Corrected specific gravity Approximate charge condition
1.260 - 1.280 Fully charged
1.230 - 1.250 3/4 charged
1.200 - 1.220 1/2 charged
1.170-1.190 1/4 charged
1.140 - 1.160 Almost discharged
1.110-1.130 Completely discharged
CHARGING THE BATTERY

CAUTION:

» Never “quick charge” a fully discharged battery.

» Keep the battery away from open flame while it is being charged.

* When connecting the charger, connect the leads first, then turn on the charger. Never turn on the
charger first, as this may cause a spark.

« If battery electrolyte temperature rises above 55 °C (131 °F), stop charging. Always charge battery at
atemperature below 55 °C (131 °F).

Charging Rates

Amps Time
50 1 hour
25 2 hours
10 5 hours
5 10 hours

Never charge at more than 50 ampere rate.

NOTE:

The ammeter reading on your battery charger will automatically decrease as the battery charges. This indi-
cates that the voltage of the battery is increasing normally as the state of charge improves. The charging amps
indicated above refer to initial charge rate.

« If, after charging, the specific gravity of any two cells varies more than 0.050, the battery should be replaced.

Trouble Diagnosis with Battery Service Center INFOID:0000000004155277

For battery testing, use Battery Service Center (J-48087). For details and operating instructions, refer to Tech-
nical Service Bulletin and/or Battery Service Center User Guide.

Removal and Installation

REMOVAL
1. Remove engine room cover RH.
2. Remove battery cover.
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BATTERY
< SERVICE INFORMATION >
3. Remove the clips (A), and remove hoodledge cover RH (1).

4. Remove the cowl top cover (RH). Refer to EI-30, "Component Parts Location" .

5. Loosen battery terminal nuts (1), and disconnect both battery
cables from battery terminals.

3 : Relay box

CAUTION:
When disconnecting, disconnect the battery cable from the
negative terminal first.

6. Remove battery fix frame mounting nuts (2) and battery fix
frame.

7. Remove battery.

PKIB8792E

INSTALLATION

Installation is the reverse order of removal.

NOTE:

Locate the battery at the outside of the vehicle in the battery tray when installing the battery.
Check that the positive terminal cap opens and closes.

CAUTION:

When connecting, connect the battery cable to the positive terminal first.

Battery fix frame mounting nut
(@] 4.4 N-m (0.45 kg-m, 39 in-Ib)
Battery terminal nut

'@ 5.4 N-m (0.55 kg-m, 48 in-Ib)

NOTE:
Reset electronic systems as necessary. Refer to GI-56, "ADDITIONAL SERVICE WHEN REMOVING BAT-
TERY NEGATIVE TERMINAL : Required Procedure After Battery Disconnection".
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STARTING SYSTEM
< SERVICE INFORMATION >

STARTING SYSTEM
System Description

Power is supplied at all times

« through 15A fuse (No. 78, located in the IPDM E/R)
* to CPU of IPDM E/R,

« through 15A fuse (No. 71, located in the IPDM E/R)
* to CPU of IPDM E/R.

Ground is supplied

* to IPDM E/R terminals 38 and 51

 from grounds E22 and E43.

When the selector lever in the P or N position, power is supplied
» from TCM, and through A/T assembly terminal 9

* to IPDM E/R terminal 53.

INFOID:0000000004159279

And then provided that IPDM E/R receives a starter relay ON signal with CAN communication, starter relay is

energized.

With the ignition switch in the START position, power is supplied
« through IPDM E/R terminal 3

* to starter motor terminal 1.

The starter motor plunger closes and provides a closed circuit between the battery and starter motor. The
starter motor is grounded to the engine block. With power and ground supplied, cranking occurs and the

engine starts.

SC-8
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STARTING SYSTEM
< SERVICE INFORMATION >

Wiring Diagram - START -

INFOID:0000000004159280

VQ35HR ENGINE MODELS

IGNITION SWITCH IGNITION SWITCH
ON OR START (via PDU) BATTERY START (via PDU)

—_—
15A 15A o) ETNDT'\QLEL/%ENT
STARTER
% I] RELAY | POWER PG POWER & PDU
o DISTRIBUTION - :

SC-START-01

MODULE
+1G +B +B STARTER ENGINE ROOM)
CPU .,
GND GND
(POWER) (SIGNAL) )
I I
B B GR/R BrY {&A> : WITH 5-SPEED AUTOMATIC
ﬁ TRANSMISSION
|_._| |_._| :WITH 7-SPEED AUTOMATIC
GRR BIY TRANSMISSION
- n
7om O
C5AD
GR/R
9
(gl
G
[e] AT
START | TCM ASSEMBLY
GR/R -RLY (TRANSMISSION
|_l_| CONTROL (GBREY,
[9] MODULE)
Ii']
I®
AT
SgAL{jT TcM SUISSI0 ASSEMBLY BIY
(TRANSMISSION .
CONTROL ||
MODULE)
BIY Tfo

1T STARTER
h — | MOTOR
B @, )
BATTERY _qm'o'\_[@]_l

|
| | | ©
50[49]48]47]46]45) ! ! . @ |
58[57]5655]5453)| Vs Bl |

N\ /\
* *
4 ﬂh
F42 [1]12]3]4][5]6]7]8]9]t0] (Fs02 F521
E@ 4 =2 \Welsl7e)

*:THIS CONNECTOR IS NOT SHOWN IN "HARNESS LAYOUT", PG SECTION.

TKWT8182E
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STARTING SYSTEM

< SERVICE INFORMATION >
VK45DE ENGINE MODELS

IGNITION SWITCH IGNITION SWITCH ]
ON OR START (via PDU) BATTERY START (via PDU)
— !
15A 15A Ofl | sTARTER |IPOM ER
[78] oll |RELAY " [(INTELLIGENT REFERTO
POWER PG-POWER & PDU.
DISTRIBUTION
+IG +B_ STARTER ’\E"’\(‘)(E’IL&'-EER 0OM)
GND  GND Py &
(POWER) (SIGNAL)
E & [3]] |Ii|| |

B B GRR
i @
206
GR/R -
GRR
9]l
N
G
slTATﬂlT TCM AT
ALY [(TRANSMISSION |ASSEMBLY
CONTROL
MODULE)
BIY
[on]
BIR o

I STARTER
™ = | MOTOR
B :
BATTERY _rmgzj\_‘:@]_l

|
: e BENEEHEE :W : !
11143 52151]50]49]48|47|46]45 @ |
He]5] [eofsslzsl5Tsolzs 543 2 ! Hs 1 [2] (a8 E210) |
!_ W w ] . | GR |
EIRITIEY ATl (2132 VAN :
2134 234 112|134
1 E206, F42 F68 112|3|4|5]|6|7|8]|9]10] (F502
CEEED @ GEhhEn @ Gty @ [EEEELIERN @&

*:THIS CONNECTOR IS NOT SHOWN IN "HARNESS LAYOUT", PG SECTION.

TKWT3233E

Trouble Diagnosis with Starting/Charging System Tester (Starting)

For starting system testing, use Starting/Charging System Tester (J-44373). For details and operating instruc-
tions, refer to Technical Service Bulletin.
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STARTING SYSTEM

< SERVICE INFORMATION >

‘ Cranking Voltage Normal Cranking Voltage Low
\4
‘ Does the engine crank normally? | Compare the engine temperature and the cranking
voltage with the specifications.
No Yes Refer to “MINIMUM SPECIFICATION OF
CRANKING VOLTAGE REFERENCING COOLANT
Y TEMPERATURE CHART’. *2
Does the starter turn? ‘ ‘ Does the engine start?l
. ”
No Yes No Yes Is the voltage less than the specified value?
Yes No
v v v
Check ring gear Starter is OK. Starter is OK. .
and starter drive INSPECTION
pinion. Perform further END Does the starter turn smoothly?
diagnosis of N
Once resolved, engine mechanical ° Yes
perform battery or engine control
test again. *1 system.
y
Once resolved, Starter is OK
perform battery INSPECTION
test again. *1 END
Go to “DIAGNOSTIC PROCEDURE 1, Check “B” terminal Circuit”. *3 NG -
Repair as
Is the “B” terminal circuit OK? needed.
OK
Go to “DIAGNOSTIC PROCEDURE 2, Check “S” connector Circuit”. *4 NG
Repair as
Is the “S” connector circuit OK? needed.
OK
v
Does the engine turn freely by hand?
No Yes
y
Perform further diagnosis of engine mechanical or powertrain
mechanism. 4
X Replace the starter motor.
Once resolved, perform battery test again. *1
JSMIA0056GB]

"MINIMUM SPECIFICATION OF *3  "Check “B” Terminal Circuit"
CRANKING VOLTAGE REFERENC-

ING COOLANT TEMPERATURE"

*1 For battery testing, use Battery Ser- *2
vice Center (J-48087). For details
and operating instructions, refer to
Technical Service Bulletin and/or Bat-
tery Service Center User Guide.

*4  "Check “S” Connector Circuit"

DIAGNOSTIC PROCEDURE 1

Check “B” Terminal Circuit

CAUTION:

Perform diagnosis under the condition that engine cannot start by the following procedure.
1. Remove fuel pump fuse.
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STARTING SYSTEM
< SERVICE INFORMATION >
2. Crank or start the engine (where possible) until the fuel pressure is released.
1.CHECK “B”" TERMINAL CIRCUIT

1. Turn ignition switch OFF.
2. Make sure that starter motor “B” terminal connection is clean @ E}l
and tight.
3. Check voltage between starter motor “B” terminal and ground. %___
Terminals
™) Voltage (Approx.)
Starter motor . =)
wp : Terminal O O
B” terminal ~ = 1
E203 2 Ground Battery voltage S
OK or NG

OK >> GO TO 2.
NG >> Check harness between battery and starter motor for open circuit.

2 .CHECK BATTERY CABLE CONNECTION STATUS (VOLTAGE DROP TEST)
Check voltage between starter motor “B” terminal and battery posi- E} @

tive terminal.
Terminals g
© Condition VOltar%i ()Ap-
(+) Starter motor . prox.
o : Terminal
B” terminal D O

Battery positive When‘the !gqltlon Less than : ’e*
rorminal E203 2 switch is in 05V %’
START position '

PKIB8794E

OK or NG

OK >> GO TO 3.
NG >> Check harness between the battery and the starter motor for poor continuity.

3.CHECK GROUND CIRCUIT STATUS (VOLTAGE DROP TEST)

1. Turnignition switch OFF.
2. Check voltage between starter motor case and battery negative E}@ Iﬁ
terminal. L)
[[T}o fantony
Terminal D S
= srminas O Condition Voltage (Approx.) EI_?—I UUW—:
+ -—

Starter motor Battery negative switch is in Less than 0.2 V @

When the ignition
i &
case terminal START position T .,’Qi
OK or NG

OK >>“B” terminal circuit is OK. Further inspection necessary.
Refer to "Trouble Diagnosis with Starting/Charging System Tester (Starting)".
NG >> Check the starter motor case and ground for poor continuity.

DIAGNOSTIC PROCEDURE 2

Check “S” Connector Circuit

CAUTION:

Perform diagnosis under the condition that engine cannot start by the following procedure.
1. Remove fuel pump fuse.

2. Crank or start the engine (where possible) until the fuel pressure is released.

1.CHECK “S” CONNECTOR CIRCUIT

PKIB8795E
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STARTING SYSTEM
< SERVICE INFORMATION >

1. Turnignition switch OFF.
2. Disconnect starter motor connector. @Eé}@
3. Check voltage between starter motor harness connector and T.S.
ground.
Terminals 5
) Condition VOItar%i gAp-
Starter motor Terminal =) prox. ® o
connector =
When the ignition
E;Si(g\é\?lii?gl)f) 1 Ground switch is in Battery voltage SRLE
START position

OK or NG
OK >>“S” connector circuit is OK. Further inspection necessary. Refer to "Trouble Diagnosis with Start-
ing/Charging System Tester (Starting)".
NG >> Check the following.
« Ignition switch and PDU
* IPDM E/R
« Harness between starter motor and IPDM E/R

MINIMUM SPECIFICATION OF CRANKING VOLTAGE REFERENCING COOLANT TEMPERA-
TURE

Engine coolant temperature Voltage [V]
-30°C to —20 °C (-22 °F to -4 °F) 8.6
—19 °C to —10 °C (-2 °F to 14°F) 9.1
—-9°Cto0°C (16 °F to 32 °F) 9.5
More than 1 °C (More than 34 °F) 9.9
Removal and Installation
VQ35HR ENGINE MODELS (2WD)
SEC. 233 @ [@] 8.6 (0.88, 76)

[C] 48.0 (4.9, 35)

JPBIA0147GB

1. “B”terminal nut 2. “B” terminal harness 3.  Starter motor
4. Harness clip bracket 5.  Starter motor mounting bolt 6. Converter housing
7. “S”connector : N-m (kg-m, ft-Ib) @ : N-m (kg-m, in-Ib)

<o : Engine front
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STARTING SYSTEM
< SERVICE INFORMATION >

Removal

1. Disconnect the battery cable from the negative terminal.
2. Remove engine undercover using power tools.

3. Remove “B” terminal nut (1).

4. Disconnect “S” connector (1).

5. Remove starter motor mounting bolts (A) and harness bracket
(2), using power tools.

6. Remove the bolt (A) and remove the harness bracket (1).

<a :Vehicle front

PKIB8802E

JSBIA0011ZZ

7. Remove A/T fluid cooler tube clip bolts and bracket. Refer to AT-243, "Removal and Installation (2WD

Models)"AT-245, "Removal and Installation (AWD Models)".
8. Move A/T fluid cooler tube (1) downward.
9. Remove starter motor (2) forward from the vehicle.

<a :Vehicle front

Installation

Installation is the reverse order of removal.
CAUTION:

Be sure to tighten “B” terminal nut carefully.

VQ35HR ENGINE MODELS (AWD)

SC-14
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STARTING SYSTEM
< SERVICE INFORMATION >

SEC. 233 @ [@] 8.6 (0.88, 76)

[O] 48.0 (4.9, 35)

JPBIA0147GB

1. “B”terminal nut 2. “B”terminal harness 3. Starter motor
4. Harness clip bracket 5.  Starter motor mounting bolt 6. Converter housing
7. “S”connector M - N-m (kg-m, ft-Ib) @ : N-m (kg-m, in-Ib)

<o :Engine front

Removal

1. Disconnect the battery cable from the negative terminal.

2. Remove engine undercover, using power tools.

3. Remove road wheel and tire (Front LH), using power tools.
4

Disconnect steering lower joint (1), then remove it. Refer to PS-
12, "Removal and Installation”.

5. Remove “B” terminal nut (A).

6. Disconnect “S” connector (A).

<32 : Vehicle front

7. Remove starter motor mounting bolts (B), using power tools.

JPBIA1187Z2Z

Revision: 2009 Novemver SC-15 2009 M35/M45



STARTING SYSTEM
< SERVICE INFORMATION >
8. Remove starter motor (1) from the side of the vehicle.

<3 : Vehicle front

Al : =

JPBIA1218ZZ

Installation

Installation is the reverse order of removal.
CAUTION:

Be sure to tighten “B” terminal nut carefully.

VK45DE ENGINE MODELS (2WD)

SEC. 233

\
[C] 46.6 (4.8, 34) X

@ [@] 9.8 (1.0, 87)
PKID1545E
1. Starter motor 2.  Starter motor mounting bolt 3. “B”terminal harness
4. “B” terminal nut 5. “S”connector 6. Cylinder block
[OJ - N-m (kg-m, ft-lb) @ : N-m (kg-m,ft-in) <o : Engine front
Removal

1. Disconnect the battery cable from the negative terminal.

2. Remove engine front and rear undercover, using power tools.

3. Remove left engine mounting insulator and left engine mounting
bracket. Refer to EM-238.

4. Remove “B” terminal nut (1).

5. Disconnect “S” connector (2).

6. Remove the bolt (A) and the harness bracket (3).

7. Remove starter motor mounting bolts (B), using power tools.

8. Remove starter motor forward from the vehicle.

Installation

Installation is the reverse order of removal.

CAUTION:

Be sure to tighten “B” terminal nut carefully.
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STARTING SYSTEM
< SERVICE INFORMATION >
VK45DE ENGINE MODELS (AWD)

SEC. 233

\
[C] 46.6 (4.8, 34) X

@[@] 0.8 (1.0, 87)
PKID1545E
1. Starter motor 2. Starter motor mounting bolt 3.  “B”terminal harness
4. “B” terminal nut 5. “S” connector 6. Cylinder block
[UJ : N-m (kg-m, ft-lb) @ : N-m (kg-m,ft-in) <o : Engine front
Removal

1. Disconnect the battery cable from the negative terminal.

2. Remove engine front and rear undercover, using power tools.
3. Remove front drive shaft left side housing bolts. Refer to FAX-12, "Removal and Installation".
4. Remove left engine mounting insulator and left engine mounting
bracket. Refer to EM-238.
5. Remove “B” terminal nut (1).
6. Disconnect “S” connector (2).
7. Remove the bolt (A) and the harness bracket (3).
8. Remove starter motor mounting bolts (B), using power tools.
9. Remove starter motor forward from the vehicle.
Installation
Installation is the reverse order of removal.
CAUTION:
Be sure to tighten “B” terminal nut carefully.
Disassembly and Assembly

VQ35HR ENGINE MODELS
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STARTING SYSTEM
< SERVICE INFORMATION >

Type: S114-927

SEC. 233

@%.58, 50)

JPBIA0148GB

1. Magnetic switch assembly 2. Dust cover kit 3. Shift lever set
Center bracket (A) 5. Yoke assembly 6. Armature assembly

7. Brush holder assembly 8. Thrust washer 9. Rear cover assembly

10. Shaft gear assembly 11. Packing 12. Thrust washer

13. Center bracket (P) 14. E-ring 15. Pinion assembly

16. Pinion stopper 17. Pinion stopper clip 18. Gear case assembly

@ : N-m (kg-m, in-Ib) B (H): High-temperature grease point

VK45DE ENGINE MODELS(2WD)
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< SERVICE INFORMATION >

STARTING SYSTEM

7.

10.
13.
16.
19.

MO002T85772

SEC. 233

8.0 (0.82, 71)

JSBIA0037GB

Magnetic switch assembly
Plate

Front bracket assembly
Washer

Rear bracket assembly
Ball

Pinion stopper

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

VK45DE ENGINE MODELS(AWD)

Revision: 2009 Novemver

8.

11.
14,
17.
20.

Adjusting plate

Shift lever

Yoke assembly
Rear bearing

Cover

Shaft gear assembly
Stopper clip

(H): High-temperature grease point

SC-19

12.
15.
18.

Packing

Sleeve bearing
Armature assembly
Brush holder assembly
Packing

Clutch gear assembly

2009 M35/M45



< SERVICE INFORMATION >

STARTING SYSTEM

7.

10.
13.
16.
19.

M002T85071

SEC. 233

[@] 8.0 (0.82,70)

JSBIA0036GB

Nut

Packing

Front bracket assembly
Washer

Rear bracket assembly
Ball

Pinion stopper

[[j] :N-m (kg-m, ft-Ib)

Inspection After Disassembly

PINION/CLUTCH CHECK

1. Inspect pinion teeth.
» Replace pinion if teeth are worn or damaged. (Also check condition of ring gear teeth.)

2. Inspect reduction gear teeth.

Magnetic switch assembly 3. Adjusting plate
Plate 6. Shift lever
. Yoke assembly 9. Armature assembly
11. Rear bearing 12. Brush holder assembly
14. Cover 15. Packing
17. Shaft gear assembly 18. Clutch gear assembly
20. Stopper clip
@] : N-m (kg-m, in-Ib) (H): High-temperature grease point

INFOID:0000000004159284

* Replace reduction gear if teeth are worn or damaged. (Also check condition of armature shaft gear

teeth.)

3. Check if pinion locks in one direction and rotates smoothly in the opposite direction.
« If it locks or rotates in both directions, or unusual resistance is evident, replace.
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CHARGING SYSTEM

System Description

DESCRIPTION

The alternator provides DC voltage to operate the vehicle's electrical system and to keep the battery charged.
The voltage output is controlled by the IC voltage regulator.

Power is supplied at all times

« through 10A fuse [No. 36, located in the fuse, fusible link and relay block (J/B)]

* to alternator terminal 4 (“S” terminal).

“B” terminal supplies power to charge the battery and operate the vehicle's electrical system. Output voltage is
controlled by the IC voltage regulator at terminal 4 (*S” terminal) detecting the input voltage.

The alternator is grounded to the engine block.

With the ignition switch in the ON or START position, power is supplied

« through 10A fuse [No. 14, located in the fuse block (J/B)]

« to combination meter terminal 12 for the charge warning lamp.

Ground is supplied at signal

* to combination meter terminal 22

« through alternator terminal 3 (“L” terminal).

Then power and ground are supplied, the charge warning lamp will illuminate.

When the alternator is providing sufficient voltage with the engine running, the ground is opened and the
charge warning lamp will go off.

If the charge warning lamp illuminates with the engine running, a malfunction is indicated.

Ground is supplied

MALFUNCTION INDICATOR

The IC voltage regulator warning function activates to illuminate the charge warning lamp, if any of the follow-
ing symptoms occur while alternator is operating:

« Excessive voltage is produced.

« No voltage is produced.

POWER GENERATION VOLTAGE VARIABLE CONTROL SYSTEM

Power generation voltage variable control system that controls the power generation voltage of the alternator
has been adopted. By performing the power generation voltage variable control, the engine load due to the
power generation of the alternator is reduced and fuel consumption is decreased.

Battery current sensor O O Alternator
Battery

IC voltage regulator

Power generation
command signal (PWM signal)

CAN-L
ECM B CAN-H | IPOMER

Power generation command value

JPMIA0632GB|

Operation Description

« The battery current sensor detects the charging/discharging current of the battery. ECM judges the battery
condition based on this signal.

« ECM judges whether to perform the power generation voltage variable control according to the battery con-
dition.
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* When performing the power generation voltage variable control, ECM calculates the target power generation
voltage according to the battery condition and sends the calculated value as the power generation command
value to IPDM E/R.

» IPDM E/R converts the received power generation command value into the power generation command sig-
nal (PWM signal) and sends it to the IC voltage regulator.

» The IC voltage regulator controls the power generation voltage by the target power generation voltage based
on the received power generation command signal.

» When there is no power generation command signal, the alternator performs the normal power generation
according to the characteristic of the IC voltage regulator.

NOTE:

When any malfunction is detected in the power generation voltage variable control system, the power genera-

tion is performed according to the characteristic of the IC voltage regulator of the alternator.

Main Component Part

BATTERY CURRENT SENSOR

 Battery current sensor (1) is installed to the battery cable at the
negative terminal, and it detects the charging/discharging current
of the battery and sends the voltage signal to ECM according to
the current value.
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Wiring Diagram - CHARGE -

VQ35HR ENGINE MODELS

BATTERY

IGNITION SWITCH
ON OR START (via PDU)

FUSIBLE

LINK
HOLDER LG/B

E204 BR

N

FUSE BLOCK
(J/B)

CHARGE

COMBINATION
METER

M52

REFER TO PG-POWER & PDU.

Y

INFOID:0000000004159286

SC-CHARGE-01

I W : DATA LINE

r—

@
(@)
22
@

/B

g
=
N

B/GR

m
-n
ae

Minfoay

|_

|3|3| IPDM E/R
(INTELLIGENT
ALT-C POWER
cPU | DISTRIBUTION
MODULE
CAN-H CAN-L ENGINE ROOM)
[49] |I_||
L
E10
ALTERNATOR
@. @
ECM

1©) = |
[z[iio[o(8]7]6]5[4]3]2]1] ,' I
[24]23]22]21]20[19] 18] 17[16]15[14]13] I F20) |

50[49]48]47]

|

|

I

I
________________________________ |

58]5756[55

REFER TO THE FOLLOWING.

, -SUPER MULTIPLE

JUNCTION (SMJ)

-FUSE BLOCK-JUNCTION
BOX (J/B)

-ELECTRICAL UNITS

NA
.IB a.n [1]2]3]4]5]6[==]7]8]9]i0]11]
6]7]8]9/ GR \&5[6[7]8/ 112]13]14[15]16[17] 18] 19]20[21[22[23]24]

® @
w BR

SC-23
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VK45DE ENGINE MODELS

BATTERY

IGNITION SWITCH
ON OR START (via PDU)

FUSE BLOCK
(J/B)

SC-CHARGE-02

I W DATA LINE

REFER TO PG-POWER & PDU.

BR
[12
COMBINATION
CHARGE |METER Y
M52 I—l—|
|3|3 IPDM E/R
] I
o/B CPU DISTRIBUTION
MODULE
CAN-H CAN-L ENGINE ROOM)
F102 49] [50 . (D
A WIR L s
F68 L )
Y é
E105
__________________ =—=~|[ 8]
1 Celiz=ICel
v L P
@ [
H 51 @D i}
B C | ALTERNATOR L P
E202) , E20D),
E 209 B418
E 160)
L p
o "
e ®
@ TO LAN-CAN
1 < - @
H "
I L P
2 ol [Too]
I ® CAN-H CAN-L
ECM
—
E212
— Fommmmmm— oo | REFER TO THE FOLLOWING.
- I F102) , (B418) -SUPER MULTIPLE
[2[riio] o876 ][5 [4]3]2]1] ' | i
[24]23]22]21]20[19]18]17]16]15]14]13] : £202 Eéog I JUNCTION (SMJ)
- B -FUSE BLOCK-JUNCTION
BOX (J/B)
______________________: (M71) -ELECTRICAL UNITS
[52]51]50]49]48]47]46]45] !
(E8) | [oosalsaf5lzslzsl54153] & : [6] @9
w W HS.
/\ F
12[3]4]5Y (12]3]4 [1]2]3]4]5]6[==]7]8]9]i0]t1]
EEB Eége \slel7]8/ |12]13[14]15[16[17]18|19|20|21|22|23|24|'

Trouble Diagnosis with Starting/Charging System Tester (Charging)

TKWT8184E

INFOID:0000000004159287

For charging system testing, use Starting/Charging System Tester (J-44373). For details and operating

instructions, refer to Technical Service Bulletin.

SC-24
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No charg:)nrg Voltage Low Charging High Charging
Diode Ripple not Detected Voltage Voltage
\i A A
When turning ignition | N Check OK Check NG Check NG
switch ON, —» "L"terminal "B" terminal "S" terminal
is charging lamp ON? circuit (open). *1 circuit. *4 circuit. *3
YES NG OK OK
\i
Repair as Repair as Repair as
needed. needed. needed.
\ Y
When running engine
atidle, No| | Check —lok| | Check —ing Check  |NG
. . L" terminal |9 S" terminal N
is charging lamp . N AN alternator pulley *5
OFF? circuit (short). *2 circuit. *3
YES NG OK OK
A
Repair as Repair as Repair as
needed. needed. needed.
Y
When keeping engine <
running at 3000rpm, | NO Check
is continuously alternator pulley *5 OK
charging lamp OFF?
YES NG
A
Repair as
needed.
Y
Check NG | Repair as
"B" terminal circuit. *4 needed.
OK
A \i Y Y A
Replace alternator
SKIB0O527E

*1  "Check “L” Terminal Circuit (Open)" *2 "Check “L” Terminal Circuit (Short)" *3
*4  "Check “B” Terminal Circuit" *5  SC-29, "Removal and Installation"
(VQ35HR)
SC-29, "Removal and Installation"
(VK45DE)

PRELIMINARY INSPECTION
1.CHECK BATTERY TERMINALS CONNECTION

"Check “S” Terminal Circuit"

Check if battery terminals is clean and tight.
OK or NG
OK >>GO TO 2.

SC-25
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NG >> Repair battery terminals connection.
2.CHECK FUSE AND FUSIBLE LINK

Check for blown fuse and fusible link.

Unit Power source (Power supply terminals) Fuse and fusible link No.
Alternator Battery (“S” terminal) 36
Combination meter Ignition switch ON (“L” terminal) 14

OK or NG
OK >> GO TO 3.
NG >> |f fuse is blown, be sure to eliminate cause of malfunction before installing new fuse.

3.CHECK “E” TERMINAL CONNECTION

Check if “E” terminal (alternator ground harness) is clean and tight.
OK or NG

OK >> GO TO 4.

NG >> Repair “E” terminal connection.
4 .CHECK ALTERNATOR DRIVE BELT TENSION

Check alternator drive belt tension. Refer to the following.
e VQ35HR: EM-15, "Checking Drive Belt"
* VK45DE: EM-169, "Checking Drive Belts"

OK or NG
OK >> INSPECTION END
NG >> Repair as needed.
DIAGNOSTIC PROCEDURE 1

Check “L” Terminal Circuit (Open)
1.CHECK “L" TERMINAL CONNECTION
1. Turn ignition switch OFF.

2. Check if “L” terminal is clean and tight.
OK or NG

OK >> GO TO 2.
NG >> Repair “L” terminal connection. Confirm repair by performing complete Starting/Charging system
test. Refer to Technical Service Bulletin.

2.CHECK “L” TERMINAL CIRCUIT (OPEN)

1. Disconnect alternator connector. -
2. Apply ground to alternator harness connector terminal.
3. Check condition the charge warning lamp with the ignition @@ 1. @l@\

switch in the ON position.
G

Condition
Alternator . — - -
connector Terminal Ignition switch | Charge warning
Ground position lamp
F20 (VQ35HR) I
3 ON illuminate
E209 (VK45DE) L .

OK or NG

OK >> Go to "Trouble Diagnosis with Starting/Charging System Tester (Charging)".
NG >> Check the following.

« Harness for open between combination meter and alternator

» Harness for open between combination meter and fuse

* Charge warning lamp (Combination meter)

DIAGNOSTIC PROCEDURE 2
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Check “L” Terminal Circuit (Short)
1.CHECK “L” TERMINAL CIRCUIT (SHORT)

1. Turnignition switch OFF.

2. Disconnect alternator connector.

3. Turn ignition switch ON.

Charge warning lamp should illuminate?

YES >> Check the following.

* Harness for short between combination meter and alternator

» Charge warning lamp (Combination meter)

NO >> Go to "Trouble Diagnosis with Starting/Charging System Tester (Charging)".

DIAGNOSTIC PROCEDURE 3
Check “S” Terminal Circuit
1.CHECK “S” TERMINAL CONNECTION

1. Turnignition switch OFF.
2. Check if “S” terminal is clean and tight.

OK or NG
OK >> GO TO 2.

NG >> Repair “S” terminal connection. Confirm repair by performing complete Starting/Charging system

test. Refer to Technical Service Bulletin.
2 .CHECK “S” TERMINAL CIRCUIT

1. Disconnect alternator connector.
2. Check voltage between alternator harness connector and

ground.
Terminals
(+) O Voltage (Approx.)
Alternator connector Terminal
F20 (VQ35HR)
E209 (VK45DE) 4 Ground Battery voltage

OK or NG

OK >> Go to "Trouble Diagnosis with Starting/Charging System
Tester (Charging)".
NG >> Check harness for open between alternator and fuse.

DIAGNOSTIC PROCEDURE 4
Check “B” Terminal Circuit
1.CHECK “B” TERMINAL CONNECTION

CHED 4

arn

Il
o o~ =

PKIBBB0BE

1. Turnignition switch OFF.
2. Check if “B” terminal is clean and tight.

OK or NG
OK >> GO TO 2.

NG >> Repair “B” terminal connection. Confirm repair by performing complete Starting/Charging system

test. Refer to Technical Service Bulletin.
2.CHECK “B” TERMINAL CIRCUIT
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Check voltage between alternator “B” terminal and ground.

Terminals @ E}

(+) Voltage (Approx.)
=) g‘

Alternator “B” terminal Terminal

E202 1 Ground Battery voltage -
OK or NG ® o

OK >>GOTO 3. L

NG >> Check harness for open between alternator and fusible
||nk PKIB8809E

3.CHECK “B” TERMINAL CONNECTION (VOLTAGE DROP TEST)

1. Start engine, then engine running at idle and warm.
2. Check voltage between battery positive terminal and alternator e
“B” terminal. ’
el — |
Terminals 8
[ Voltage (Ap-
(+) prox.) o o
Alternator “B” terminal Terminal
Battery positive N4
il E202 1 Less than 0.2 V m’
OK or NG PKIB8810E
OK >> Go to "Trouble Diagnosis with Starting/Charging System
Tester (Charging)".

NG >> Check harness between battery and alternator for poor continuity.

Power Generation Voltage Variable Control System Operation INSpection  wroosoaomossszss

CAUTION:

» For this model, the battery current sensor that is installed to the battery cable at the negative termi-
nal measures the charging/discharging current of the battery, and performs various controls. If the
electrical component or the ground wire is connected directly to the battery terminal, the current
other than that being measured with the battery current sensor is charging to or discharging from
the battery. This condition causes the malfunction of the control, and then the battery discharge may
occur. Never connect the electrical component or the ground wire directly to the battery terminal.

* When performing this inspection, always use the charged battery that completed the battery inspec-
tion. (When the charging rate of the battery is low, the response speed of the voltage change will
become slow. This is a cause of an incorrect inspection.)

INSPECTION PROCEDURE
1.cHECK ECM (CONSULT-IIN

Perform ECM self-diagnosis with CONSULT-III. Refer to the following.
* VQ35HR: EC-134, "CONSULT-IIl Function"

* VK45DE: EC-799, "CONSULT-III Function"

Self-diagnostic results content

No malfunction detected>> GO TO 2.
Malfunction detected>> Check applicable parts, and repair or replace corresponding parts.

2.CHECK OPERATION OF POWER GENERATION VOLTAGE VARIABLE CONTROL SYSTEM

1. Connect CONSULT-Il and start the engine.

2. The selector lever is in “P” or “N” position and all of the electric loads and A/C, etc. are turned OFF.

3. Select “ALTERNATOR DUTY” at “ACTIVE TEST” of “ENGINE”, and then check the value of “BATTERY
VOLT” monitor when DUTY value of “ALTERNATOR DUTY” is set to 40.0 %.
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“BATTERY VOLT”

2 seconds after setting the :12-13.6V
DUTY value of “ALTERNA-
TOR DUTY” to 40.0 %

4. Check the value of “BATTERY VOLT” monitor when DUTY value of “ALTERNATOR DUTY” is set to
80.0%.

“BATTERY VOLT”

20 seconds after setting : +0.5 V or more against
the DUTY value of “ALTER- the value of “BATTERY
NATOR DUTY” to 80.0 % VOLT” monitor when
DUTY value is 40.0 %
OK or NG
OK >> INSPECTION END
NG >> GO TO 3. (The charging condition of the battery should be normal.)
3.CHECK IPDM E/R (CONSULT-III)

Perform IPDM E/R self-diagnosis with CONSULT-IIl. Refer to PG-20, "CONSULT-III Function (IPDM E/R)".
Self-diagnostic results content

No malfunction detected>> GO TO 4.
Malfunction detected>> Check applicable parts, and repair or replace corresponding parts.

4.CHECK HARNESS BETWEEN ALTERNATOR AND IPDM E/R

1. Turnignition switch OFF.
2. Disconnect alternator connector and IPDM E/R connector. @ Eé}] EE}]
A B

3. Check continuity between alternator harness connector (A) and
IPDM E/R harness connector (B).

—] [ J33]f
@hip) [/ ]
A B o
Continuity
Connector Terminal Connector Terminal
F20 (VQ35HR) 5 Es 23 Ves [Q]
E209 (VK45DE) J
4. Check continuity between alternator harness connector (A) and PKIBSBLLE
ground.
A e
Condition
Connector Terminal
Ground
F20 (VQ35HR) 5 No
E209 (VK45DE)

OK or NG

OK >> Replace IPDM E/R.
NG >> Repair harness or connector between IPDM E/R and alternator.

Removal and Installation INFOID:0000000004159289

VQ35HR ENGINE MODELS
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N

SEC. 230 ~ o) @/@Pj 10.1 (1.0, 7)
)
(@_&, of
C\\ - —
/

@[C) 64.7 (6.6, 48)

YAV
/'/0
@[] 28.0 (2.9, 21)«/’@5@ -

e
-

® [ 2s.0 (2.9, 21)\@9

PKIB8815E

1. “B”terminal nut 2. “B”terminal harness 3. Alternator connector
4. Alternator mounting bolt 5. Alternator stay mounting bolt 6. Alternator stay
7. Alternator [OJ - N-m (kg-m, ft-Ib) <o : Engine front

Removal (2WD)

Disconnect the battery cable from the negative terminal.
Remove engine front undercover, using power tools.
Remove alternator and power steering oil pump belt. Refer to EM-15, "Removal and Installation".
Disconnect alternator connector (1).
Remove “B” terminal nut (2).

Remove the harness bracket bolts (A).

o gk whRE

SKIB2605J

7. Remove oil pressure switch harness clip (A) from alternator stay.
Disconnect oil pressure switch connector (1).

9. Remove alternator mounting bolt (B) and alternator stay mount-
ing bolt (C) using power tools, then remove alternator stay (2).

10. Remove alternator mounting bolt (D), using power tools.
11. Remove alternator assembly downward from the vehicle.

©

PKIB8817E

Removal (AWD)
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1.
2.
3.

8.

9.

Disconnect the battery cable from the negative terminal.
Remove power steering oil reservoir tank from the bracket.

Remove the clips (A) and the hose clamp (B) from the harness
bracket (1).

Remove engine front undercover, using power tools.

Remove alternator and power steering oil pump belt. Refer to
EM-15, "Removal and Installation".

Remove alternator mounting bolt (A) and alternator stay mount-
ing bolt (B) using power tools, then remove alternator stay (1).

Remove alternator mounting bolt (C), using power tools.

Pull and turn alternator, and then remove the harness bracket
bolts (A).

Disconnect alternator connector (1).

10. Remove “B” terminal nut (2).
11. Remove alternator assembly downward from the vehicle.

Alternator Pulley Inspection

Perform the following.

* Make sure that alternator pulley does not rattle.
* Make sure that alternator pulley nut is tight.

Alternator pulley nut:

(@ 118 N-m (12.0 kg-m, 87 ft-Ib)

Installation

Installation is the reverse order of removal.
CAUTION:

Be sure to tighten “B” terminal nut carefully.

« |nstall alternator, and check tension of belt. Refer to EM-15, "Checking Drive Belt".

 For this model, the power generation voltage variable control system that controls the power generation volt-
age of the alternator has been adopted. Therefore, the power generation voltage variable control system
operation inspection should be performed after replacing the alternator, and then make sure that the system
operates normally. Refer to SC-28, "Power Generation Voltage Variable Control System Operation Inspec-
tion".

VKA45DE ENGINE MODELS
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SEC. 231117 [@]25 (0.26, 22)

@ 15.7 (1.6, 12)
\

. %ﬂ} 23.5 (2.4, 17)
"N\
S
PN N

X
/ Q /\ Q.
© @%}V h
@ %Pj 28.0 (2.9, 21)
N
[Bl61 (6.2, 45) \@ %
@[O)s505 (5.2, 37)—
PKIB8812E

1. Alternator ground harness 2. “B”terminal nut 3. “B”terminal harness

4. Alternator nut 5. Alternator bracket 6. Alternator

7. Alternator mounting bolt 8. Alternator stay

@ : N-m (kg-m, in-Ib) [UJ - N-m (kg-m, ft-b) <o : Engine front
Removal
1. Disconnect the battery cable from the negative terminal.
2. Remove engine front undercover, using power tools.
3. Remove “B” terminal nut (1).
4. Disconnect alternator connector (2).
5. Remove alternator ground harness mounting bolt (3).
6. Remove the harness bracket bolts (A).

7. Remove air intake duct. Refer to EM-172.
8. Remove alternator, water pump and A/C compressor belt. Refer to EM-169.

9. Remove power steering oil reservoir tank (1) from the bracket,
engine coolant reservoir tank (2) and vacuum tank (3).

10. Remove the harness clips (A).
11. Remove alternator mounting bolts (B), using power tools.
12. Remove alternator assembly upward.

PKIB8814E

Alternator Pulley Inspection

Perform the following.

» Make sure that alternator pulley does not rattle.
» Make sure that alternator pulley nut is tight.
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Alternator pulley nut:
[@: 118 N-m (12.0 kg-m, 87 ft-Ib)

Installation

Installation is the reverse order of removal.

CAUTION:

Be sure to tighten “B” terminal nut carefully.

« Install alternator, and check tension of belt. Refer to EM-169, "Checking Drive Belts".

 For this model, the power generation voltage variable control system that controls the power generation volt-
age of the alternator has been adopted. Therefore, the power generation voltage variable control system
operation inspection should be performed after replacing the alternator, and then make sure that the system
operates normally. Refer to SC-28, "Power Generation Voltage Variable Control System Operation Inspec-
tion".

Disassembly and Assembly

VQ35HR ENGINE MODELS
Type: A3TJ0691

SEC. 231

@[] 15.7 (1.6, 12)

[@] 4.4 (0.45, 39)

JSMIA0083GB

1. Rear bearing 2. Rotor assembly 3. Retainer
Front bearing 5.  Front bracket assembly 6. Pulley
7. Pulley nut 8. Stator assembly 9. IC voltage regulator assembly
10. Diode assembly 11. Rear bracket assembly 12. “B” terminal nut
@ : N-m (kg-m, in-Ib) [OJ - N-m (kg-m, ft-b) Q : Always replace after every disas-
sembly.

VK45DE ENGINE MODELS
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Type: A3TJ0591

SEC. 231

@@ 15.7 (1.6, 12)

[®4.4 (0.45, 39)

JSMIA0084GB|

1. Rear bearing 2. Rotor assembly 3. Retainer
Front bearing 5.  Front bracket assembly 6. Pulley
7. Pulley nut 8. Stator assembly 9. IC voltage regulator assembly
10. Diode assembly 11. Rear bracket assembly 12. “B” terminal nut
- N-m (kg-m, in-Ib) ) : N-m (kg-m, ft-Ib) : Always replace after every disas-
@ Q sembly.
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SERVICE DATA AND SPECIFICATIONS (SDS)

B atte ry INFOID:0000000004159291
Type 110D26L
20 hour rate capacity [V - Ah] 12-75
Cold cranking current (For reference value) [A] 720
Sta rte r INFOID:0000000004159292
VK45DE VQ35HR
Applied model
2wWD AWD —
MO002T85772 M002T85071 S114-927
Type MITSUBISHI make HITACHI make
Reduction gear type
System voltage V] 12
Terminal voltage V] 11
No-load Current [A] Less than 145 Less than 110
Revolution [rpm] More than 3,300 More than 2,700
Minimum diameter of commutator [g‘nr;] 31.4 (1.236) 28.0 (1.102)
- [mm
Minimum length of brush (in)] 11.0 (0.433) 10.5 (0.413)
N (k 26.7 - 36.1
Brush spring tension Ibg;]' (2.72 - 3.68, 16.2 (1.65, 3.6)
6.80 - 8.12)
Clearance between bearing metal and armature [mm Less than 0.2 (0.008)
shaft (@in)]
Clearance between pinion front edge and pinion [mm 0.5-2.0 .
stopper (in)] (0.020 - 0.079)
Movement in height of pinion assembly [(In:1r)r] — 0.3-2.5(0.012 - 0.098)
Alte rn ato r INFOID:0000000004159293
Applied model VKA45DE VQ35HR
A003TJ0591 A003TJ1991
Type
MITSUBISHI make
Nominal rating [V-A] 12 - 150
Ground polarity Negative
M_lnlmum revolution under no-load (When 13.5 V is ap- [rpm] Less than 1,300
plied)
More than 35/1,300 More than 31/1,300
Hot output current (When 13.5 V is applied) [Alrpm] More than 105/2,500 More than 122/2,500
More than 136/5,000 More than 144/5,000
Regulated output voltage V] 14.1-14.7*
Minimum length of brush [mm (in)] More than 5.00 (0.197)
Brush spring pressure [N (g, 02)] 4.1-5.3(418 - 540, 14.8 - 19.1)
Revision: 2009 Novemver SC-35
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Slip ring minimum outer diameter [mm (in)] More than 22.1 (0.870)
Rotor (Field coil) resistance [Q] 1.6-20 ‘ 1.7-20

*. Adjustment range of power generation voltage variable control is 11.4 - 15.6 V.

Revision: 2009 Novemver SC-36 2009 M35/M45



	QUICK REFERENCE INDEX
	Table of Contents
	SERVICE INFORMATION
	PRECAUTIONS
	Precaution for Supplemental Restraint System (SRS) "AIR BAG" and "SEAT BELT PRE-TENSIONER"
	PRECAUTIONS WHEN USING POWER TOOLS (AIR OR ELECTRIC) AND HAMMERS

	Precaution for Power Generation Voltage Variable Control System

	PREPARATION
	Special Service Tool
	Commercial Service Tool

	BATTERY
	How to Handle Battery
	METHODS OF PREVENTING OVER-DISCHARGE
	CHECKING ELECTROLYTE LEVEL
	Sulphation

	SPECIFIC GRAVITY CHECK
	Hydrometer Temperature Correction

	CHARGING THE BATTERY
	Charging Rates


	Trouble Diagnosis with Battery Service Center
	Removal and Installation
	REMOVAL
	INSTALLATION


	STARTING SYSTEM
	System Description
	Wiring Diagram - START -
	VQ35HR ENGINE MODELS
	VK45DE ENGINE MODELS

	Trouble Diagnosis with Starting/Charging System Tester (Starting)
	DIAGNOSTIC PROCEDURE 1
	Check “B” Terminal Circuit

	DIAGNOSTIC PROCEDURE 2
	Check “S” Connector Circuit

	MINIMUM SPECIFICATION OF CRANKING VOLTAGE REFERENCING COOLANT TEMPERATURE

	Removal and Installation
	VQ35HR ENGINE MODELS (2WD)
	Removal
	Installation

	VQ35HR ENGINE MODELS (AWD)
	Removal
	Installation

	VK45DE ENGINE MODELS (2WD)
	Removal
	Installation

	VK45DE ENGINE MODELS (AWD)
	Removal
	Installation


	Disassembly and Assembly
	VQ35HR ENGINE MODELS
	VK45DE ENGINE MODELS(2WD)
	VK45DE ENGINE MODELS(AWD)

	Inspection After Disassembly
	PINION/CLUTCH CHECK 


	CHARGING SYSTEM
	System Description
	DESCRIPTION
	MALFUNCTION INDICATOR
	POWER GENERATION VOLTAGE VARIABLE CONTROL SYSTEM
	Operation Description
	Main Component Part


	Wiring Diagram - CHARGE -
	VQ35HR ENGINE MODELS
	VK45DE ENGINE MODELS

	Trouble Diagnosis with Starting/Charging System Tester (Charging)
	PRELIMINARY INSPECTION
	DIAGNOSTIC PROCEDURE 1
	Check “L” Terminal Circuit (Open)

	DIAGNOSTIC PROCEDURE 2
	Check “L” Terminal Circuit (Short)

	DIAGNOSTIC PROCEDURE 3
	Check “S” Terminal Circuit

	DIAGNOSTIC PROCEDURE 4
	Check “B” Terminal Circuit


	Power Generation Voltage Variable Control System Operation Inspection
	Removal and Installation
	VQ35HR ENGINE MODELS
	Removal (2WD)
	Removal (AWD)
	Alternator Pulley Inspection
	Installation 

	VK45DE ENGINE MODELS
	Removal
	Alternator Pulley Inspection
	Installation 


	Disassembly and Assembly
	VQ35HR ENGINE MODELS
	VK45DE ENGINE MODELS


	SERVICE DATA AND SPECIFICATIONS (SDS)
	Battery
	Starter
	Alternator

	POWER SUPPLY ROUTING CIRCUIT
	ELECTRICAL UNITS
	SUPER MULTIPLE JUNCTION (SMJ)
	FUSE BLOCK - JUNCTION BOX (J/B)
	FUSE, FUSIBLE LINK AND RELAY BOX




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


