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ON-VEHICLE INSPECTION

1. INSPECT STARTER RELAY (ST)

(a) Measure the resistance according to the value(s) in the

table below.

Standard Resistance:

NESTER: CONDITION SPECIFIED
CONNECTION CONDITION
Battery voltage not
applied to terminals 1 10 kQ or higher
By and 2
Battery voltage applied
to terminals 1 and 2 Betow:d &

If the result is not as specified, replace the starter relay.
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Model Year: 2010

Model: 4Runner
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Title: 2TR-FE STARTING: RELAY: ON-VEHICLE INSPECTION (2010 4Runner)

ON-VEHICLE INSPECTION

1. INSPECT STARTER RELAY (ST)

(a) Measure the resistance according to the value(s) in the

table below.

Standard Resistance:

NESTER: CONDITION SPECIFIED
CONNECTION CONDITION
Battery voltage not
applied to terminals 1 10 kQ or higher
By and 2
Battery voltage applied
to terminals 1 and 2 Betow:d &

If the result is not as specified, replace the starter relay.
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Last Modified: 5-10-2010 l6.4 K |From: 200908

Model Year: 2010 lModeI: 4Runner

|Doc ID: RM0000046P2000X

Title: 1GR-FE STARTING: ENGINE SWITCH: COMPONENTS (2010 4Runner)

COMPONENTS
ILLUSTRATION
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'\ / Vgl ‘ LOWER INSTRUMENT PANEL
FINISH PANEL ASSEMBLY

LOWER STEERING
COLUMN COVER

ENGINE SWITCH

P
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Last Modified: 5-10-2010 l6.4 G [From: 200908

Model Year: 2010 IMode[:4Runner Doc ID: RMOO0O0046P1000X

Title: 1GR-FE STARTING: ENGINE SWITCH: INSPECTION (2010 4Runner)

INSPECTION

1. INSPECT ENGINE SWITCH

(a) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER I SWITCH | SPECIFIED

CONNECTION CONDITION CONDITION
" Pushed Below1l Q
" GND $S2 7 (551)- 5 (GND)
/_ /- Not pushed 10 kQ or higher
EF——V
551_*3 4 £ Pushed Below1 Q
716|s5|al3]2]1 2 (552)-5 (GND)
Not pushed 10 kQ or higher
14(13 (12|11 (10| 9 |8
v Text in Illustration

Component without harness connected

*a
(Engine Switch)

If the result is not as specified, replace the engine switch.

(b) Apply battery voltage to the terminals of the switch and check the illumination condition of the
switch.

—— ‘a

4 \ INDS GND

| ENGINE Y \ /_

\ e ) SNr—

b ' wow—_J| 7 [ 6N s |43 2 L swiL

— \\
14(13|12|11|10| 9| 8

Text in Illustration
| *1 |IndicatorLight I- I-

https://cardiagn.com/2010-toyota-4runner-starting/

4/58



21.05.2021 SM_27 - Auto Service Repair Manuals and Wiring Diagrams

Component without harness connected
(Engine Switch)

*

OK:

MEASUREMENT CONDITION

SPECIFIED CONDITION

Battery positive (+) — terminal 11 (SWIL)
Battery negative (-) — terminal 5 (GND)

Illuminates (illumination of lettering)

Battery positive (+) — terminal 12 (INDS)
Battery negative (-) — terminal 5 (GND)

Illuminates (green)

Battery positive (+) — terminal 13 (INDW)
Battery negative (-) — terminal 5 (GND)

Illuminates (amber)

NOTICE:

e Ifthe positive (+) lead and negative (-) lead are incorrectly connected, the engine switch

indicator will not illuminate.

e Ifthe voltage is too low, the indicator will not illuminate.

If the result is not as specified, replace the engine switch.

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 6.4 A |From: 200908
Model Year: 2010 |Mode[:4Runner Doc ID: RM0OO0O0046P3000X
Title: 1GR-FE STARTING: ENGINE SWITCH: REMOVAL (2010 4Runner)

REMOVAL
1. REMOVE LOWER STEERING COLUMN COVER

(a) Remove the 2 screws.
HINT:

Turn the steering wheel to the right and left as necessary to remove

the 2 screws.

(b) Detach the 2 claws to remove the lower steering column cover.

2. REMOVE LOWER INSTRUMENT PANEL FINISH PANEL ASSEMBLY

(a) Detach the 4 clips.

(b) Disconnect the engine switch connector and remove the lower instrument panel finish panel.

3. REMOVE ENGINE SWITCH

(a) Detach the 2 claws and remove the engine switch from the
1l lower instrument panel finish panel.

https://cardiagn.com/2010-toyota-4runner-starting/ 6/58
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Last Modified: 5-10-2010 6.4 A [From: 200908

Model Year: 2010 IMode[:4Runner Doc ID: RMOO0O0046P0000X

Title: 1GR-FE STARTING: ENGINE SWITCH: INSTALLATION (2010 4Runner)

INSTALLATION
1. INSTALL ENGINE SWITCH

(a) Attach the 2 claws to install the engine switch.

2. INSTALL LOWER INSTRUMENT PANEL FINISH PANEL ASSEMBLY
(a) Connect the engine switch connector.

(b) Attach the 4 clips to install the lower instrument panel finish panel assembly.

3. INSTALL LOWER STEERING COLUMN COVER
(a) Attach the 2 claws to install the lower steering column cover.

(b) Install the 2 screws.
HINT:

Turn the steering wheel to the right and left as necessary to install the 2 screws.

https://cardiagn.com/2010-toyota-4runner-starting/
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|From: 200908
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[Doc 1D: RM0000046P4000X

lModeI: 4Runner

Last Modified: 5-10-2010

Model Year: 2010
Title: 1GR-FE STARTING: IGNITION SWITCH: COMPONENTS (2010 4Runner)

COMPONENTS
ILLUSTRATION

._\. ! -l | ' ! , " A
N I 2
- G 4
WL : N T KEY INTERLOCK
: SOLENOID WIRE

IGNITION SWITCH
ASSEMBLY

4x2

LOWER STEERING
COLUMN COVER

P
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Last Modified: 5-10-2010 6.4 A |From: 200908
Model Year: 2010 lModeI: 4Runner Doc ID: RMOOOOO0OYK101BX
Title: 1GR-FE STARTING: IGNITION SWITCH: REMOVAL (2010 4Runner)

REMOVAL

1. REMOVE LOWER STEERING COLUMN COVER
2. REMOVE IGNITION SWITCH ASSEMBLY

(a) Disconnect the ignition switch connector and key interlock
solenoid connector and detach wire harness clamp.

(b) Remove the 2 screws and ignition switch.

(c) Detach the claw and disconnect the key interlock solenoid wire harness from the ignition switch.

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 6.4G |Fr0m:200908

Model Year: 2010 Model: 4Runner Doc ID: RMOOOOO0OOYKOO2NX
Title: 1GR-FE STARTING: IGNITION SWITCH:INSPECTION _(2010 4Runner)

INSPECTION

1. INSPECTIGNITION SWITCH ASSEMBLY

(a) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER SWITCH SPECIFIED
CONNECTION CONDITION CONDITION
- LOCK 10 kQ or higher
2 (AM1)-3 (ACC) ACC Below 1 O

2 (AM1) - 3 (ACC)
2 (AM1) - 4 (IG1) ON Below1 Q
6 (IG2)-7 (AM2)

1 (ST1)-2 (AM1)
1 (ST1)-4 (IG1)
6 (IG2)-7 (AM2)
6 (1G2) - 8 (ST2)

START Below 1 Q

Text in Illustration

Component without harness connected

*a
(Ignition Switch)

If the result is not as specified, replace the ignition switch
assembly.

https://cardiagn.com/2010-toyota-4runner-starting/ 11/58
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Last Modified: 5-10-2010 6.4 A |Fr0m:200908

Model Year: 2010 Model: 4Runner Doc ID: RM00O0O0O00Y1Z01CX

Title: 1GR-FE STARTING: IGNITION SWITCH: INSTALLATION (2010 4Runner)

INSTALLATION
1. INSTALLIGNITIONSWITCH ASSEMBLY

(a) Attach the claw to connect the key interlock solenoid wire harness to the ignition switch.
(b) Install the ignition switch with the 2 screws.

(c) Connect the ignition switch connector and key interlock solenoid connector and attach the wire
harness clamp.

2. INSTALL LOWER STEERING COLUMN COVER

https://cardiagn.com/2010-toyota-4runner-starting/
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Title: 2TR-FE STARTING: IGNITION SWITCH: COMPONENTS (2010 4Runner)_

COMPONENTS
ILLUSTRATION
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Last Modified: 5-10-2010 l6.4 A |[From: 200908

Model Year: 2010 IModel: 4Runner Doc ID: RMOO0O0O0OO0OYK101IX
Title: 2TR-FE STARTING: IGNITION SWITCH: REMOVAL (2010 4Runner)

REMOVAL

1. REMOVE LOWER STEERING COLUMN COVER

(a) Remove the 2 screws.

HINT:

Turn the steering wheel to the right and left as necessary to remove
the 2 screws.

(b) Detach the 2 claws to remove the lower steering column cover.

2. REMOVE IGNITION SWITCH ASSEMBLY

(a) Disconnect the ignition switch connector and key interlock
solenoid connector and detach the wire harness clamp.

(b) Remove the 2 screws and ignition switch.

(c) Detach the claw and disconnect the key interlock solenoid wire harness from the ignition switch.

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 6.4 G [From: 200908

Model Year: 2010 IModeI: 4Runner Doc ID: RMOOOO0O0OYKOO2RX
Title: 2TR-FE STARTING: IGNITION SWITCH:INSPECTION (2010 4Runner)

INSPECTION

1. INSPECTIGNITION SWITCH ASSEMBLY

(a) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER SWITCH SPECIFIED
CONNECTION CONDITION CONDITION
- LOCK 10 kQ or higher
2 (AM1)-3 (ACC) ACC Below 1 O

2 (AM1) - 3 (ACC)
2 (AM1) - 4 (IG1) ON Below1 Q
6 (IG2)-7 (AM2)

1 (ST1)-2 (AM1)
1 (ST1)-4 (IG1)
6 (IG2)-7 (AM2)
6 (1G2) - 8 (ST2)

START Below 1 Q

Text in Illustration

Component without harness connected

*a
(Ignition Switch)

If the result is not as specified, replace the ignition switch
assembly.

https://cardiagn.com/2010-toyota-4runner-starting/ 15/58
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Last Modified: 5-10-2010 6.4 A |Fr0m:200908

Model Year: 2010 Model: 4Runner Doc ID: RMO0O0O0O0O0YJZ01HX

Title: 2TR-FE STARTING: IGNITION SWITCH: INSTALLATION (2010 4Runner)

INSTALLATION
1. INSTALLIGNITIONSWITCH ASSEMBLY

(a) Attach the claw to connect the key interlock solenoid wire harness to the ignition switch.
(b) Install the ignition switch with the 2 screws.

(c) Connect the ignition switch connector and key interlock solenoid connector and attach the wire
harness clamp.

2. INSTALL LOWER STEERING COLUMN COVER
(a) Attach the 2 claws to install the lower steering column cover.

(b) Install the 2 screws.
HINT:

Turn the steering wheel to the right and left as necessary to install the 2 screws.

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 l6.4 K |From: 200908

Model Year: 2010

IMode[:4Runner Doc ID: RM00000460K000X

Title: 1GR-FE STARTING: STARTER: COMPONENTS (2010 4Runner)

COMPONENTS
ILLUSTRATION
o
. ;.
- /
\ ~ i
STARTER ASSEMBLY
FLYWHEEL HOUSING
SIDE COVER
STARTER COVER

b < 12 (117. 8)
3

8.0 (82, 71 in."©bf)

13 (133, 10)
8.8 {100, BT in."bf)

[N'm {kgf*cm. ft.'lbf]] : Specified torque

P
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STARTER YOKE
ASSEMBLY

5.0 (60. 52 in "1of)

[
e Syp—

® ORING

STARTER BRUSH

HOLDER ASSEMBLY

END FRAME

@ DUST STARTER

..~~~ ~RETAINER

r---"' IDLE GEAR
; CLUTCH ROLLER

STEEL BALL ‘

;L
RETURN SPRING

AGNET STARTER
SWITCH ASSEMBLY

|5 9 (60, 52 in 'IJF)I

[N"m (kgf*cm, ft."Ibf)| : Specified torque

@ Non-reusable part

%= High-temperature grease

PROTECTOR st

STARTER ARMATURE
ASSEMBLY

® O-RING

STARTER DRIVE
HOUSING ASSEMBLY

= 5.9 (60, 52 m."Ibf)
x 2

STARTER CLUTCH
SUB-ASSEMBLY
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Model Year: 2010

lModeI:4Runner Ipoc 1D: RM0000015XW0OMX

Title: 1GR-FE STARTING: STARTER:INSPECTION (2010 4Runner)

INSPECTION

1. INSPECT STARTER ASSEMBLY

CAUTION:

As a large electric current passes through the cable during this inspection, a thick cable must be used. If
not, the cable may became hot and cause injury.

NOTICE:

Each of the following tests must be performed within 3 to 5 seconds to prevent the coil from burning

out.

(a) Mount the starterin a vise between aluminum plates.

(b) Perform a pull-in test.

(1) Remove the nut, and then disconnect the lead wire from terminal C.

(2) Connect the battery to the magnet starter switch as
shown in the illustration. Then check that the clutch
pinion gear extends.

Text in Illustration

*1 Terminal 50

*2 Terminal C

(c) Perform a holding test.

https://cardiagn.com/2010-toyota-4runner-starting/

If the clutch pinion gear does not move, replace the
magnet starter switch assembly.

(1) Disconnect the negative (-) terminal lead from terminal
C with the conditions specified in the pull-in test above
being maintained. Check that the pinion gear remains
out.

Text in Illustration

I *1 |Termina| &

If the clutch pinion gear returns inward, replace the
magnet starter switch assembly.
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(d) Inspect the clutch pinion gear return.

(1) Disconnect the negative (-) terminal lead from the
starter body. Check that the clutch pinion gear returns
inward.

If the clutch pinion gear does not return inward, replace
the magnet starter switch assembly.

(e) Perform an operation test without load.
(1) Connect the lead wire to terminal C.

Torque: 5.9 N-m (60 kgf-cm, 52in:1bf)

(2) Connect the battery and an ammeter to the starter as
shown in the illustration.

Text in Illustration

I *1 ITerminaI 50

I *2 lTerminaI 30

(3) Check that the starter rotates smoothly and steadily while the pinion gear is extended. Then
measure the current.

Standard current:
90 Aorlessati1.5V

Ifthe result is not as specified, inspect the starter brush holder assembly, starter yoke
assembly and starter armature assembly.

2. INSPECT MAGNET STARTER SWITCH ASSEMBLY

(a) Inspect the pull-in coil.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER: CONDITION SPECIFIED
CONNECTION CONDITION

Terminal 50 - Terminal

c Always Belowl Q

https://cardiagn.com/2010-toyota-4runner-starting/ 20/58
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(b) Inspect the holding coil.

SM_27 - Auto Service Repair Manuals and Wiring Diagrams

Text in Illustration

*1 ITerminaI 50

*3 |Termina| C

If the result is not as specified, replace the magnet
starter switch assembly.

(1) Measure the resistance according to the value(s) in the

table below.

Standard Resistance:

TESTER CONDITION SPECIFIED
CONNECTION CONDITION

Terminal 50 - Switch

bady Always Below2 Q

Text in Illustration

I *1 |Termina| 50

| *2 |Switch Body

3. INSPECT BRUSH

https://cardiagn.com/2010-toyota-4runner-starting/

If the result is not as specified, replace the magnet
starter switch assembly.

(a) Using a vernier caliper, measure the brush length.

Standard length:
15.5 mm (0.610 in.)
Minimum length:
8.5 mm (0.335in.)

Text in Illustration
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‘a
*] ‘Length
— *a |Brush Holder Side
o o ¢ ‘Starter Yoke Side
If the length is less than the minimum, replace the starter
brush holder assembly and starter yoke assembly.
P

4. INSPECT STARTER BRUSH HOLDER ASSEMBLY
(a) Check the brush spring load.

(1) Take a pull scale reading immediately after the brush
spring separates from the brush.

Standard spring load:

18 to 24 N (1.8 to 2.4 kgf, 4.0 to 5.3 Ibf)

Minimum spring load:

12 N (1 kgf, 2.7 Ibf)

Text in Illustration

| |Brush

*2 IBrush Spring

If the spring load is less than the minimum, replace the
starter brush holder assembly.

(b) Inspect the insulation.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

https://cardiagn.com/2010-toyota-4runner-starting/ 22/58
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TESTER CONNECTION CONDITION SPEGIEIED
CONDITION

Positi +) brush holder -
ositive (+) brush holder Always 10 kQ or higher

Negative (-) brush holder

If the result is not as specified, replace the starter
brush holder assembly.

5. INSPECT STARTER YOKE ASSEMBLY

(@) Inspect the field coil for an open circuit.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER CONDITION SPECIFIED
CONNECTION CONDITION
Lead wire - Brush Always |Below 1.8

If the result is not as specified, replace the starter
yoke assembly.

(2) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER CONDITION SPECIFIED
CONNECTION CONDITION

Starter yoke body -

Always 10 kQ or higher
Brush Y g

If the result is not as specified, replace the starter yoke
assembly.

6. INSPECT STARTER ARMATURE ASSEMBLY

(a) Check the commutator for dirt and/or burns on the surface.

If the surface is dirty or burnt, correct it with sandpaper (No.400) or a lathe. If necessary,
replace the starter armature assembly.

(b) Inspect the commutator for an open circuit.

https://cardiagn.com/2010-toyota-4runner-starting/
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(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

MESTIER CONDITION SPECIFIED
CONNECTION CONDITION
ISegment - Segment Always |Be1ow 1Q
== -.“;‘:‘\D - -
—_— Text in Illustration
P
| * 1 |Segment

If the result is not as specified, replace the starter
armature assembly.

(c) Inspect the commutator for a short circuit.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

FESTER CONDITION SPECIFIED
CONNECTION CONDITION
Segment - Coil core Always |10 kQ or higher

Text in Illustration

P I *1 |Segment

| *2 |Coi|Core

If the result is not as specified, replace the starter
armature assembly.

(d) Check the commutator circle runout.
(1) Place the commutator on V-blocks.
(2) Using a dial indicator, measure the circle runout.

Maximum runout:
0.05 mm (0.00197 in.)

https://cardiagn.com/2010-toyota-4runner-starting/ 24/58
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e If the circle runout is more than the maximum, replace
= ;}- the starter armature assembly.

(e) Using a vernier caliper, measure the commutator
diameter.

M Standard diameter:
RS\ 30.0 mm (1.18 in.)
Minimum diameter:
29.0 mm (1.14 in.)

If the diameteris less than the minimum, replace the
p starter armature assembly.

(f) Using a vernier caliper, measure the undercut depth of the
| commutator.

Standard undercut depth:
0.6 mm (0.0236 in.)

Minimum undercut depth:
0.2 mm (0.00787 in.)

If the undercut depth is less than the minimum, replace the
starter armature assembly.

7. INSPECT STARTER CLUTCH SUB-ASSEMBLY

(a) Rotate the pinion gear clockwise and check that it turns freely. Try to rotate the pinion gear
counterclockwise and check that it locks.

Text in Illustration

https://cardiagn.com/2010-toyota-4runner-starting/ 25/58
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Free

|:> Lock

If the result is not as specified, replace the starter clutch sub-assembly.
(b) Turn the pinion gear by hand while applying inward force and check the movement of the bearing.

If resistance is felt or the bearing sticks, replace the starter clutch sub-assembly.

EDIOYOT .

https://cardiagn.com/2010-toyota-4runner-starting/ 26/58



21.05.2021 SM_27 - Auto Service Repair Manuals and Wiring Diagrams

Last Modified: 5-10-2010 6.4 A [From: 200908
Model Year: 2010 IModel: 4Runner Doc ID: RM0O0O0O0O0O0ODZDO0O0IX
Title: 1GR-FE STARTING: STARTER: DISASSEMBLY (2010 4Runner)

DISASSEMBLY

1. REMOVE STARTER YOKE ASSEMBLY

(a) Remove the nut and disconnect the lead wire from terminal
B

(b) Remove the 2 bolts.

(c) Pull out the starter yoke and starter commutator end frame together with the starter armature.
(d) Remove the O -ring from the starter yoke.

2. REMOVE MAGNET STARTER SWITCH ASSEMBLY

’ ) (a) Remove the 2 bolts and magnet starter switch.
...‘\._‘__ N 4 ; _u-..
% .a,?.f'-*;'\ 3 A
ot @.‘,.-1 = “‘f ’h:’.
= &y o
- x, e ).'
. W

(b) Remove the idle gear, retainer, clutch roller, return spring
and starter clutch from the starter drive housing.

Text in Illustration

I s | |Starter Drive Housing

I *2 |StarterClutch

p I %3 IReturnSpring

https://cardiagn.com/2010-toyota-4runner-starting/
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*4 IIdIe Gear

¥5 |Reta|'ner

*6 ICIutch Roller

(c) Using a magnet hand, remove the steel ball from the
starter clutch hole.

Text in Illustration

I %] IMagnet Hand

3. REMOVE STARTER BRUSH HOLDER ASSEMBLY

D (a) Remove the 2 screws, and then remove the commutator
end frame from the starter yoke.

NOTICE:

@ L While holding down the lead wire, remove the starter
\ . K commutator end frame.

(b) Remove the dust starter protector from the commutator end frame.

(c) Remove the O-ring from the starter yoke.

(d) Disconnect the 4 brushes from the starter brush holder.
(1) Using a screwdriver, hold back the brush spring.

(2) Disconnect the brush from the starter brush holder.

(e) Remove the starter brush holder.

4. REMOVE STARTER ARMATURE ASSEMBLY

https://cardiagn.com/2010-toyota-4runner-starting/ 28/58
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(a) Remove the starter armature from the starter yoke.

3 TOYOTA

https://cardiagn.com/2010-toyota-4runner-starting/ 29/58
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Last Modified: 5-10-2010 6.4 A |From:200908
Model Year: 2010 Model: 4Runner |Doc ID: RMO0O00022AC00DX

Title: 1GR-FE STARTING: STARTER: REMOVAL (2010 4Runner)

REMOVAL
1. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL

NOTICE:
When disconnecting the cable, some systems need to be initialized after the cable is reconnected .

2. REMOVE EXHAUST MANIFOLD SUB-ASSEMBLY LH
(a) Remove the exhaust manifold sub-assembly LH .

3. REMOVE STARTER COVER

g (a) Remove the 3 bolts and starter cover.

4. REMOVE STARTER ASSEMBLY

(a) Remove the bolt and disconnect the ground wire.

(b) Disconnect the starter connector.
(c) O pen the terminal cap.

(d) Remove the nut and bolt, and then disconnect the starter wire.

(e) Remove the 2 bolts and starter.

https://cardiagn.com/2010-toyota-4runner-starting/ 30/58



21.05.2021 SM_27 - Auto Service Repair Manuals and Wiring Diagrams

5. REMOVE FLYWHEEL HOUSING SIDE COVER

S YOYOTA
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Last Modified: 5-10-2010 6.4 A [From: 200908

Model Year: 2010 IModeI: 4Runner lDoc ID: RMOOOOOODZFO0JIX

Title: 1GR-FE STARTING: STARTER: REASSEMBLY (2010 4Runner)

REASSEMBLY

1. INSTALL STARTER ARMATURE ASSEMBLY

(a) Install the starter armature to the starter yoke.

2. INSTALL STARTER BRUSH HOLDER ASSEMBLY

(a) Install the starter brush holder.

(b) Connect the 4 brushes to the starter brush holder.

(1) Using a screwdriver, hold back the brush spring.

NOTICE:

(2) Connect the brush to the starter brush holder.

(c) Place a new O-ring in position on the commutator end frame.
(d) Install a new dust starter protector to the commutator end frame.
(e) Install the commutator end frame with the 2 screws.

Torque: 1.5 N-m (15 kgf-cm, 13in:Ibf)

3. INSTALL MAGNET STARTER SWITCH ASSEMBLY

(a) Apply high-temperature grease to the idle gear, steel ball, return spring, clutch roller and
retainer.

(b) Insert the steel ball into the starter clutch.

(c) Insert the return spring into the starter clutch.
(d) Install the starter clutch, idle gear, retainer and clutch roller to the starter drive housing.
(e) Install the starter drive housing to the magnet starter switch with the 2 bolts.

Torque: 5.9 N-m (60 kgf-cm, 52in:I1bf)

https://cardiagn.com/2010-toyota-4runner-starting/

Check that the positive (+) lead wires are not grounded.
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4. INSTALL STARTER YOKE ASSEMBLY

(a) Install a new O -ring to the groove of the starter yoke.

(b) Align the claw of the starter yoke with the groove of the

p— starter switch.
(x/— \\ - 4
A 1~ i o )0 - -
2 AT ., Text in Illustration
Ll
: g\
o Y || - *1 Claw
XD s
- - *2 Groove
P

(c) Install the starter yoke to the magnet starter switch with the 2 bolts.
Torque: 5.9 N-m (60 kgf-cm, 52in:Ibf)
(d) Connect the lead wire to terminal C with the nut.

Torque: 5.9 N-m (60 kgf-cm, 52in:Ibf)

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 l6.4 A |From: 200908
Model Year: 2010 |Mode[:4Runner |DocID: RMO0O00022A900DX
Title: 1GR-FE STARTING: STARTER: INSTALLATION (2010 4Runner)

INSTALLATION
1. INSTALL FLYWHEEL HOUSING SIDE COVER

2. INSTALL STARTER ASSEMBLY
(a) Install the starter with the 2 bolts.
Torque: 37 N-m (377 kgf-cm, 27ft-Ibf)
(b) Connect the starter wire with the bolt and nut.

for bolt - Torque: 8.0 N-m (82 kgf-cm, 71in:Ibf)
for nut - Torque: 9.8 N-m (100 kgf-cm, 87in-Ibf)

(c) Close the terminal cap.
(d) Connect the starter connector.
(e) Connect the ground wire with the bolt.
Torque: 13 N-m (133 kgf-cm, 10ft-Ibf)
3. INSTALL STARTER COVER
(a) Install the starter cover with the 3 bolts.
Torque: 12 N-m (117 kgf.cm, 8ft:Ibf)
4. INSTALL EXHAUST MANIFOLD SUB-ASSEMBLY LH
(a) Install the exhaust manifold sub-assembly LH .
5. CONNECTCABLE TO NEGATIVE BATTERY TERMINAL

NOTICE:
When disconnecting the cable, some systems need to be initialized after the cable is reconnected .

ﬁﬁ)—@i.‘)‘iuhﬂ
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21.05.2021
Last Modified: 5-10-2010 6.4 K IFrom:200908
Model Year: 2010 Model: 4Runner Doc ID: RM0O0O0O0045FW002X

Title: 2TR-FE STARTING: STARTER: COMPONENTS (2010 4Runner)

COMPONENTS
ILLUSTRATION

\ / b \ 4
/
| /
3 L _;'(-II
-
x 2
',?9 (296
STARTER ASSEMBLY

REAR ENGINE UNDER
COVER ASSEMBLY 9.8 (100, 87 in."Ibf)

\TERMINAL CAP
STARTER WIRE

TRANSMISSION OIL LEVEL TERm
GAUGE SUB-ASSEMBLY J_-

® o RING

STARTER CONNECTOR

TRANSMISSION OIL FILLER
TUBE SUB-ASSEMBLY

[N*m (kgf*cm. ft "Ibf)] : Specified torque

@ Non-reusable part

%= Toyota Genuine ATF WS

[
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ILLUSTRATION

CLUTCH ROLLER

STARTER DRIVE
HOUSING ASSEMBLY

RETAINER

IDLE GEAR

5.9 (60, 52 in."Ibf)

STARTER CLUTCH SUB-ASSEMBLY
RETURN SPRING

T @O-RING
MAGNET STARTER SWITCH ASSEMBLY

STARTER ARMATURE
ASSEMBLY

@ O-RING

STARTER YOKE ASSEMBLY

COMMUTATOR END STARTER BRUSH
FRAME ASSEMBLY HOLDER ASSEMBLY
IN‘m (kgf"cm, fl.‘lbf)] : Specified torque @ DUST STARTER

PROTECTOR
@ Non-reusable part

&= High-temperalure grease

B Y0YOTA
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Last Modified: 5-10-2010

l6.4 G [From: 200908

Model Year: 2010

IMode[:4Runner Doc ID: RMO0O000179K009X

Title: 2TR-FE STARTING: STARTER:INSPECTION (2010 4Runner)

INSPECTION

1. INSPECT STARTER ASSEMBLY

CAUTION:

As a large electric current passes through the cable during this inspection, a thick cable must be used. If
not, the cable may become hot and cause injury.

NOTICE:

The following tests must each be performed within 3 to 5 seconds to prevent the coil from burning out.

(a) Mount the starterin a vise between aluminum plates.

(b) Perform a pull-in test.

(1) Remove the nut, and then disconnect the lead wire from terminal C.

(c) Perform a holding test.

https://cardiagn.com/2010-toyota-4runner-starting/

(2) Connect the battery to the magnet starter switch as
shown in the illustration. Check that the clutch pinion
gear extends.

Text in Illustration

*1 |Termina| C

*2 ITerminaI 50

If the clutch pinion gear does not move, replace the
magnet starter switch assembly.

(1) Disconnect the negative (-) terminal lead from terminal
C with the conditions specified in the pull-in test above
being maintained. Check that the pinion gear remains
extended.

Text in Illustration

| *q I|Termina| C

If the clutch pinion gear returns inward, replace the
magnet starter switch assembly.
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(d) Inspect the clutch pinion gear return.

(1) Disconnect the negative (-) terminal lead from the
starter body. Check that the clutch pinion gear returns
inward.

If the clutch pinion gear does not return inward, replace
the magnet starter switch assembly.

(e) Perform an operation test without load.
(1) Connect the lead wire to terminal C.

Torque: 5.9 N-m (60 kgf-cm, 52in:1bf)

(2) Connect the battery and an ammeter to the starter as
shown in the illustration.

Text in Illustration

*1 |Termina| 30

*x2 ’Terminal 50
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(3) Check that the starter rotates smoothly and steadily while the pinion gear is extended. Then

measure the current.

Standard current:
90 Aorlessatili.5V

Ifthe result is not as specified, inspect the starter brush holder assembly, starter yoke
assembly and starter armature assembly.

2. INSPECT MAGNET STARTER SWITCH ASSEMBLY

(a) Inspect the pull-in coil.

(1) Measure the resistance according to the value(s) in the

table below.

Standard Resistance:

&

TESTER CONDITION SPECIFIED
CONNECTION CONDITION
Terminal 50 - Terminal
Always Belowl Q

(b) Inspect the holding coil.

https://cardiagn.com/2010-toyota-4runner-starting/

Text in Illustration

-

Terminal C

Terminal 50

If the result is not as specified, replace the magnet

starter switch assembly.
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(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER CONDITION SPECIFIED
CONNECTION CONDITION
Terminal 50 - Switch ANy BElsiis O
body

Text in Illustration

| *41 ITerminaI 50

If the result is not as specified, replace the magnet
starter switch assembly.

(a) Using a vernier caliper, measure the brush length.

Standard length:
15.5 mm (0.610 in.)
Minimum length:
8.5 mm (0.335in.)

Text in Illustration

*A Brush Holder Side

| *B Starter Yoke Side

1 Length

If the length is less than the minimum, replace the starter
brush holder assembly and starter yoke assembly.

4. INSPECT STARTER BRUSH HOLDER ASSEMBLY

(a) Check the brush spring load.

https://cardiagn.com/2010-toyota-4runner-starting/

(1) Take a pull scale reading as soon as the brush spring
separates from the brush.
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(b) Inspect the insulation.
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Standard spring load:

18 to 24 N (1.8 to 2.4 kgf, 4.0 to 5.3 Ibf)
Minimum spring load:

12 N (1 kgf, 2.7 1bf)

Text in Illustration

x]1 Brush Spring

*2 Brush

If the spring load is less than the minimum, replace the
starter brush holder assembly.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER CONNECTION CONDITION SPECIFIED
CONDITION

Positive (+) brush holder -

Negative (-) brush holder AN K6 i tighes

If the result is not as specified, replace the starter
brush holder assembly.

5. INSPECT STARTER YOKE ASSEMBLY

(a) Inspect the field coil.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTIER CONDITION SPECIFIED
CONNECTION CONDITION
|Lead wire - Brush |Always |Below 19

https://cardiagn.com/2010-toyota-4runner-starting/

If the result is not as specified, replace the starter
yoke assembly.
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(2) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER CONDITION SPECIFIED
CONNECTION CONDITION

Starter yoke body -

Bl Always 10 kQ or higher

If the result is not as specified, replace the starter yoke
assembly.

6. INSPECT STARTER ARMATURE ASSEMBLY
(a) Check the commutator for dirt and/or burns on the surface.

If the surface is dirty or burnt, correct it with sandpaper (No.400) or a lathe. If necessary,
replace the starter armature assembly.

(b) Inspect the commutator for an open circuit.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:

TESTER CONDITION SPECIFIED
CONNECTION CONDITION
|Segment - Segment IAIways |Be]ow 19

Text in Illustration

I | |Segment

If the result is not as specified, replace the starter
armature assembly.

(c) Inspect the commutator for a short circuit.

(1) Measure the resistance according to the value(s) in the
table below.

Standard Resistance:
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TESTIER CONDITION SPECIFIED
CONNECTION CONDITION
Segment - Coil core Always |10 kQ or higher

Text in Illustration

s |Segment

* 2 |COHCore

If the result is not as specified, replace the starter

armature assembly.

(d) Check the commutator circle runout.

(1) Place the commutator on V-blocks.

(2) Using a dial indicator, measure the circle runout.

Maximum runout:
0.05 mm (0.00197 in.)

Ifthe circle runout is more than the maximum, replace the starter armature assembly.

(e) Check the commutator diameter.

https://cardiagn.com/2010-toyota-4runner-starting/

(1) Using a vernier caliper, measure the commutator

diameter.

Standard diameter:

30.0 mm (1.18in.)

Minimum diameter:

29.0 mm (1.14 in.)

If the diameteris less than the minimum, replace the

starter armature assembly.
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(f) Check the undercut depth.

(1) Using a vernier caliper, measure the undercut depth of
the commutator.

Standard undercut depth:
0.6 mm (0.0236 in.)
Minimum undercut depth:
0.2 mm (0.00787 in.)

If the undercut depth is less than the minimum, replace
the starter armature assembly.

7. INSPECT STARTER CLUTCH SUB-ASSEMBLY

(a) Rotate the pinion gear clockwise and check that it turns freely. Try to rotate the pinion gear
counterclockwise and check that it locks.

Text in Illustration

Free

‘:> Lock

If the result is not as specified, replace the starter clutch sub-assembly.
(b) Turn the pinion gear by hand while applying inward force and check the movement of the bearing.
If resistance is felt or the bearing sticks, replace the starter clutch sub-assembly.
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Last Modified: 5-10-2010

6.4 A [From: 200908

Model Year: 2010

Model: 4Runner |D0cID: RMOO0O0O0179N009X

Title: 2TR-FE STARTING: STARTER: DISASSEMBLY (2010 4Runner)

DISASSEMBLY

1. REMOVE STARTER YOKE ASSEMBLY

(b) Remove the 2 through bolts.

(a) Remove the nut, and then disconnect the lead wire from
terminal C.

(c) Pull out the starter yoke together with the starter armature.

(d) Remove the O -ring from the starter yoke.

2. REMOVE MAGNET STARTER SWITCH ASSEMBLY

(a) Remove the 2 screws and magnet starter switch.

https://cardiagn.com/2010-toyota-4runner-starting/

(b) Remove the idle gear, retainer, clutch roller, return spring
and starter clutch from the starter drive housing.

Text in Illustration

%1 |Starter Drive Housing

*¥2 |StarterClutch

I *3 IReturn Spring
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*4 IClutch Roller

¥5 |Reta|'ner

*6 IIdIe Gear

(c) Using a magnet hand, remove the steel ball from the
starter clutch hole.

Text in Illustration

I. %] IMagnet Hand

3. REMOVE STARTER BRUSH HOLDER ASSEMBLY

;_ "/ (a) Remove the 2 screws and commutator end frame from the
) é starter yoke.

(2]

(b) Remove the O-ring from the starter yoke.
(c) Remove the dust starter protector from the commutator end frame.

(d) Disconnect the 4 brushes from the starter brush holder.

(1) Using a screwdriver, hold back the brush spring.

(2) Disconnect the brush from the brush holder.
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(e) Remove the brush holder from the starter armature.

4. REMOVE STARTER ARMATURE ASSEMBLY

(a) Remove the starter armature from the starter yoke.

B YOVOTA
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Last Modified: 5-10-2010 6.4 A IFrom:200908
Model Year: 2010 Model: 4Runner Doc ID: RMO0O0O00179MO0AX

Title: 2TR-FE STARTING: STARTER: REMOVAL (2010 4Runner)

REMOVAL
1. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL

NOTICE:
When disconnecting the cable, some systems need to be initialized after the cable is reconnected g

2. REMOVE REAR ENGINE UNDER COVER ASSEMBLY
3. REMOVE TRANSMISSION OIL FILLER TUBE SUB-ASSEMBLY

4. REMOVE STARTER ASSEMBLY

(a) Disconnect the starter connector.

(b) Remove the terminal cap.

(c) Remove the nut and disconnect the starter wire.

(d) Remove the 2 bolts and starter.
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Last Modified: 5-10-2010 l6.4 A |From: 200908
Model Year: 2010 |Mode[:4Runner |DocID: RMO00001790009X
Title: 2TR-FE STARTING: STARTER: REASSEMBLY (2010 4Runner)

REASSEMBLY

1. INSTALL STARTER ARMATURE ASSEMBLY

(a) Apply high-temperature grease to the starter armature bearing.

(b) Install the starter armature to the starter yoke.

£

2. INSTALL STARTER BRUSH HOLDER ASSEMBLY

(2]

(a) Install the starter brush holder.
(b) Connect the 4 brushes to the starter brush holder.
(1) Using a screwdriver, hold back the spring.

(2) Connect the brush to the brush holder.

NOTICE:

Check that the positive (+) lead wires are not grounded.
(c) place a new O-ring in position on the commutator end frame.
(d) Install a new dust starter protector to the commutator end frame.
(e) Install the commutator end frame with the 2 screws.
Torque: 1.5 N-m (15 kgf-cm, 13in:1bf)
3. INSTALL MAGNET STARTER SWITCH ASSEMBLY

(a) Apply high-temperature grease to the idle gear, steel ball, return spring, clutch roller and
retainer.

(b) Insert the steel ball into the starter clutch hole.
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(c) Insert the return spring into the starter clutch hole.

(d) Install the starter clutch, idle gear, retainer and clutch roller to the starter drive housing.

(e) Install the starter drive housing to the magnet starter switch with the 2 screws.

Torque: 5.9 N-m (60 kgf-cm, 52in-l1bf)

4. INSTALL STARTER YOKE ASSEMBLY

(a) Place a new O-ring in position on the starter yoke.

(b) Align the claw of the starter yoke with the groove of the

starter switch.

Text in Illustration

o £ lCIaw
3 Groove
& *3 New O-Ring

(c) Install the starter yoke to the magnet starter switch with the 2 through bolts.

Torque: 5.9 N-m (60 kgf-cm, 52in:-1bf)

(d) Connect the lead wire to terminal C with the nut.

Torque: 5.9 N-m (60 kgf-cm, 52in:1bf)

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 6.4 A [From: 200908
Model Year: 2010 IModeI:4Runner Doc ID: RMOO0O0O0179]J00AX
Title: 2TR-FE STARTING: STARTER: INSTALLATION (2010 4Runner)

INSTALLATION

1. INSTALL STARTER ASSEMBLY
(a) Install the starter with the 2 bolts.

Torque: 37 N-m (377 kgf-cm, 27ft-Ibf)

(b) Connect the starter connector.

(c) Connect the starter wire harness with the nut.
Torque: 9.8 N-m (100 kgf-cm, 87in-1bf)

(d) Install the terminal cap.
2. INSTALL TRANSMISSION OIL FILLER TUBE SUB-ASSEMBLY

3. INSTALL REAR ENGINE UNDER COVER ASSEMBLY
4. CONNECT CABLE TO NEGATIVE BATTERY TERMINAL

NOTICE:
When disconnecting the cable, some systems need to be initialized after the cable is reconnected .

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 6.4 R

From: 200908

Model: 4Runner

Model Year: 2010

Doc ID: RM00000460L000X

Title: 1GR-FE STARTING: STARTING SYSTEM: PARTS LOCATION (2010 4Runner)

PARTS LOCATION
ILLUSTRATION

ENGINE ROOM RELAY BLOCK
- STARTER RELAY

- ALT H-FUSE

- ST H-FUSE

STARTER

https://cardiagn.com/2010-toyota-4runner-starting/
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ILLUSTRATION

POWER MANAGEMENT
CONTROL ECU*1

ECM
CERTIFICATION ECU"1

ENGINE SWITCH"1

IGNITION SWITCH"2

PARK/NEUTRAL POSITION SWITCH

DRIVER SIDE JUNCTION BLOCK ASSEMBLY

- AM1 FUSE

*1: w/ Smart Key System

*2: wio Smart Key System

https://cardiagn.com/2010-toyota-4runner-starting/
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Last Modified: 5-10-2010 |64 u [From: 200908

Model Year: 2010 |Mode[: 4Runner |D0c ID: RMO0O000460M0O00X

Title: 1GR-FE STARTING: STARTING SYSTEM: SYSTEM DIAGRAM (2010 4Runner)

SYSTEM DIAGRAM

w/o Smart Key System:
OO OO 2<> f o <>1
ALT AM1 AM1 ST
OO ?‘: p [ d:a
ST AM2 ST2
F15
Ignition Switch
)
!5
BlL lg42
P | O==0O |Park/iNeutral
N 9_ o Position Switch
4T 2
{B37 INSW
A
10
F50 JSTA
5 1
ST
3 2
1(C3 1(C4
() | .
} ECM
GO0
_L Battery
l Slarter 4
[3]
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II -Il

w/ Smart Key System:

3

l] Battery

" G—
10
(F50) sTA
5
B42 B L
Park/Neutral P
Poslition Switch
oo
2
B3a7 JNSW
./
ECM
1(c4)
2 ( '\
Startar
\
GO
3
(Fa1 ) sTAR
5l 18
GND 3
” Mswu s51 SSW1
| CE—— 17
AGND o285 AGND ss2 $-—(Fa0 )| ssw2
b 10
12 9 13
TXCT oI TxeT INDW ¢ F80 ] INDW
B3 10 12 22
CODE $—————OCODE INDS 1 INDS
F79 F71 -
Certification ECU Engine Switch (F8o JGNOD
, S

Power Management

Control ECU
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Last Modified: 5-10-2010 |6.4 R

|From: 200908

Model Year: 2010 |Mode[: 4Runner

|DOC ID: RM0OO00047CA001X

Title: 2TR-FE STARTING: STARTING SYSTEM: PARTS LOCATION (2010 4Runner)

PARTS LOCATION
ILLUSTRATION

ENGINE ROOM RELAY BLOCK
- STARTER RELAY

- ALT H-FUSE

- ST H-FUSE

STARTER

ILLUSTRATION
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ECM

IGNITION SWITCH

PARK/NEUTRAL
POSITION SWITCH

DRIVER SIDE JUNCTION BLOCK ASSEMBLY

- AM1 FUSE
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Last Modified: 5-10-2010 6.4 U IFrom:ZODQOS

Model Year: 2010 Model: 4Runner Doc ID: RMOOOO04AFLOO1X
Title: 2TR-FE STARTING: STARTING SYSTEM: SYSTEM DIAGRAM (2010 4Runner)

SYSTEM DIAGRAM

T 0 24 y o o
ALT AM1 AM1 ST1
7
OO o f [ d:B
ST AM2Z ST2
F15
Ignition Switch
!S
B L |ggo
P | O==0O | Park/Neutral
N | oFO Position Switch
‘l
24<DNSW
B:lSTA
5 1
ST
3 2
) V—
F50
ECM
1(c1) 1(B62)
b O sy
'-i-‘ Battery
Starter
4 =
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