BRAKE

General Description

1. General Description
A: SPECIFICATION

Size 16-inch type | 17-inch type
Type Disc (Floating type, ventilated)
Effective disc diameter mm (in) 244 (4.61) 261 (10.28)
Front disc | Disc thickness x Diameter mm (in) 24 x 294 (0.94 x 11.57) 30 x 316 (1.18 x 12.44)
brake Effective cylinder diameter 42.8 (1.685) x 2
Pad dimensipns . mm (in) 117.8 x50.5x 11.0 130.0 x 53.5x 11.0
(Length x Width x Thickness) (4.638 x 1.988 x 0.433) (5.118 x 2.106 x 0.433)
Clearance adjustment Automatic adjustment
Size 16-inch type
Type Disc (Floating type, solid) Disc (Floating type, ventilated)
Effective disc diameter mm (in) 250 (9.84) 255 (10.0)
Rear disc | Disc thickness x Diameter mm (in) 10 x 286 (0.39 x 11.26) 18 x 290 (0.71 x 11.42)
brake Effective cylinder diameter mm (in) 38.1 (1.500) 40.4 (1.591)
Pad dimensigns . mm (in) 92.0 x 33.0x 9.0 95.5x34.8x11.0
(Length x Width x Thickness) (3.622 x 1.299 x 0.354) (3.759 x 1.370 x 0.433)
Clearance adjustment Automatic adjustment
Type Tandem
Master Effective diameter mm (in) 23.8 (15/16)
cylinder | Reservoir type Sealed type
Brake fluid reservoir capacity cm? (cu in) 205 (12.51)
Brake Type Vacuum suspended
booster Effective diameter mm (in) 208 + 229 (8.19 + 9.02)
Brake line Dual circuit system
FMVSS No. 116, DOTS3, or DOT4
CAUTION:
¢ Avoid mixing brake fluid of different brands to prevent fluid per-
Brake fluid formance from degrading.
¢ When filling with brake fluid, be careful not to allow any dust to
enter the reservoir.
¢ Use new SUBARU genuine brake fluid when replacing or refill-
ing the fluid.
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General Description

BRAKE
NOTE:
Refer to “PB” section for parking brake specifications. <Ref. to PB-2, SPECIFICATION, General Descrip-
tion.>
Item Standard Limit
Pad thickness 16-inch type 11 (0.43) 1.5 (0.059)
mm (in) | 17-inch type 11 (0.43) 1.5 (0.059)
Front brake Disc thickness 16-inch type 24 (0.94) 22 (0.87)
mm (in) | 17-inch type 30 (1.18) 28 (1.10)
Disc runout mm (in) — 0.05 (0.0020)
Pad thickness Solid disc 9.0 (0.354) 1.5 (0.059)
mm (in) | Ventilated disc 11 (0.43) 1.5 (0.059)
Rear brake (disc type) | Disc thickness Solid disc 10 (0.39) 8.5 (0.335)
mm (in) | Ventilated disc 18 (0.71) 16 (0.63)
Disc runout mm (in) — 0.05 (0.0020)
Parking brake Ir?side diémeter mm (?n) 190 (7.48) 191 (7.52)
Lining thickness mm (in) 2.8 (0.11) 1.5 (0.059)

Brake pedal force N (kgf, Ibf)

Fluid pressure kPa (kgf/cm?, psi)

Brake booster

Brake fluid pressure with engine 147 (15, 33) 553 (5, 77)
stopped 294 (30, 66) 1,551 (16, 225)
Brake fluid pressure with engine 147 (15, 33) 6,177 (63, 896)
running and vacuum pressure at

294 (30, 66) 11,273 (115, 1,635)

66.7 kPa (500 mmHg, 19.69 inHQ)

Brake pedal

Freeplay  mm (in)

2—5(0.079 —0.197)
[When pulling the brake pedal upward with a force of less than 10 N (1 kgdf, 2 Ibf)]
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General Description
BRAKE

B: COMPONENT
1. FRONT DISC BRAKE

[P ——

[P ——

BR-00862
(A)  16-inch type (B) 17-inch type
(1) Caliper body (9) Lock pin (Silver) (17) Disc rotor
(2) Air bleeder screw (10) Support (18) Disc cover
(3) Guide pin (black) (11) Pad clip upper
(4) Pin boot (12) Pad clip lower Tightening torque:N-m (kgf-m, fi-Ib)
(5) Piston seal (18) OQuter shim T1: 8(0.82, 5.9)
(6) Piston (14) Inner shim T2: 27 (2.75, 19.9)
(7) Piston boot (15) Pad (Outside) T3: 120 (12.24, 88.5)
(8) Bushing (16) Pad (Inside)
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General Description

BRAKE
2. REAR DISC BRAKE
(28)
BR-00872
(1) Caliper body (15) Outer pad (29) Shoe hold-down spring
(2) Air bleeder screw (16) Shim (30) Adjusting spring
(8) Guide pin (black) (17) Back plate (31) Parking brake shoe (Primary)
(4) Pin boot (18) Retainer (32) Shoe hold-down pin
(5) Piston seal (19) Wave washer (83) Disc rotor (Ventilated type)
(6) Piston (20) Lever (34) Adjusting hole cover
(7) Piston boot (21) Parking brake shoe (Secondary) (35) Disc rotor (Solid type)
(8) Support (22)  Strut spring
(9) Lock pin (Silver) (23) Strut Tightening torque:N-m (kgf-m, fi-Ib)
(10) Bushing (24) Shoe guide plate T1: 8(0.82, 5.9)
(11) Padclip (25) Secondary shoe return spring T2: 27 (2.75, 19.9)
(12) Outer shim (26) Primary shoe return spring T3: 66 (6.73,48.7)
(13) Inner shim (27) Adjusting screw
(14) Inner pad (28) Shoe hold-down cup
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General Description

BRAKE

3. MASTER CYLINDER

BR-01020

%
&
(1) Cap (5)
(2) Filter (6)
(3) Reservoir tank (7)
(4) Seal (8)

Level sensor

9)
Cylinder body ASSY

Bracket
Seal sub ASSY

Tightening torque:N-m (kgf-m, fi-Ib)
T: 13(1.33, 9.6)
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General Description
BRAKE

4. FRONT BRAKE PIPES AND HOSES

BR-00863
(1)  Front brake pipe ASSY (5) Gasket Tightening torque:N-m (kgf-m, ft-Ib)
(2) Two-way connector (6) VDC control module and hydraulic T1: 15(1.53, 11.1)
control unit (VDCCM&H/U)
(3) Front brake hose RH/LH (7) Bracket T2: 18(1.84,13.3)
(4) Clamp (8) Master cylinder T3: 19(1.94, 14.0)

T4: 33(3.36,24.3)
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General Description
BRAKE

5. CENTER AND REAR BRAKE PIPES AND HOSES

BR-00779
(1)  Center brake pipe ASSY (5) Rear brake hose LH Tightening torque:N-m (kgf-m, ft-Ib)
(2) Connector (6) Clamp T1: 15(1.53, 11.1)
(8) Rear brake pipe ASSY (7) Gasket T2: 18(1.84, 13.3)
(4) Rear brake hose RH (8) Bracket T3: 33(3.36, 24.3)
6. BRAKE BOOSTER
BR-00870
(1) Brake booster Tightening torque:N-m (kgf-m, fi-Ib)

T: 18(1.84, 13.3)
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General Description

BRAKE
7. BRAKE PEDAL
¢ AT model
BR-00766
(1) Brake pedal ASSY (3) Brake pedal pad Tightening torque:N-m (kgf-m, ft-Ib)

(2)  Stop light switch T1: 8(0.82,5.9)
T2: 18(1.84, 13.3)
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General Description

BRAKE

e MT model

CL-00760
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General Description

BRAKE
(1)  Clutch pedal (11) Clevis pin (21) Pedal bracket
(2) Clutch pedal pad (12) Snap pin (22) Sensor harness
(3) Brake pedal (13) Bushing A (23) Band
(4) Brake pedal pad (14) Assist spring
(5) Stopper (15) Clevis pin Tightening torque:N-m (kgf-m, ft-Ib)
(6) Spacer (16) Master cylinder ASSY T1: 8(0.82, 5.9)
(7) Bushing (17) Clip T2: 18(1.84, 13.3)
(8) Torsion spring (18)  Clutch switch (clutch start) T3: 30(3.06, 22.1)
(9) Assist bushing (19) Stop & brake switch
(10) Torsion spring bushing (20) Clutch switch (cruise control)

C: CAUTION

* Wear appropriate work clothing, including a cap, protective goggles and protective shoes when performing
any work.

» Before removal, installation or disassembly, be sure to clarify the failure. Avoid unnecessary removal, in-
stallation, disassembly and replacement.

* Use SUBARU genuine grease etc. or equivalent. Do not mix grease etc. of different grades or manufac-
turers.

» Before securing a part on a vise, place cushioning material such as wood blocks, aluminum plate, or cloth
between the part and the vise.

* Be sure to tighten fasteners including bolts and nuts to the specified torque.

* Place shop jacks or rigid racks at the specified points.
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Front Brake Pad
BRAKE

2. Front Brake Pad
A: REMOVAL

1) Lift up the vehicle, and then remove the front wheels.
2) Remove the front brake pad.

(1) Remove the caliper bolt.

(2) Raise the caliper body and support it.

NOTE:
Do not disconnect the brake hose from the caliper body.

BR-00808

BR-00864
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Front Brake Pad
BRAKE

B: INSTALLATION

1. 16-INCH TYPE

NOTE:

Before installation, remove mud and foreign matter from the caliper body and support.

1) Before installation, check the brake pad. <Ref. to BR-15, INSPECTION, Front Brake Pad.>

2) Apply a thin coat of Molykote M7439 (Part No. 003602001) or grease contained in the pad kit to the pad

clip.
f/ﬁ
b /
%

BR-00596

3) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit to both
surfaces of the pad and inner shim.

BR-00873

4) Install the brake pad to the support.
5) Install the caliper body to the support.

Tightening torque:

Caliper bolt: 27 N-m (2.75 kgf-m, 19.9 ft-Ib)
6) Install the front wheels.

2. 17-INCH TYPE

NOTE:
Before installation, remove mud and foreign matter from the caliper body and support.
1) Before installation, check the brake pad. <Ref. to BR-15, INSPECTION, Front Brake Pad.>

2) Apply a thin coat of Molykote M7439 (Part No. 003602001) or grease contained in the pad kit to the pad
clip.

7
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Front Brake Pad
BRAKE

3) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit to both
surfaces of the pad and inner shim.

BR-00865

4) Install the brake pad to the support.

CAUTION:

¢ Be sure to install so that the pad return spring faces the input side of the direction of brake rotor
rotation, as shown in the figure.

e Correctly install the pad return spring to the supporting surface of the pad clip as shown in the fig-
ure.

¢ If the pad return spring is deformed or damaged, replace the brake pad.

\
L —_—
@) //F
(b)
\ J
BR-00866
(a) Pad return spring (b) Supporting surface of pad clip (c) Direction of brake rotor rotation
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Front Brake Pad

BRAKE

NOTE:

Install the brake pad indicator in proper direction.

BR-00867

(@ LH—IN
(b) LH—OUT

(©)
(d)

5) Install the caliper body to the support.

Tightening torque:

RH—IN
RH — OUT

Caliper bolt: 27 N-m (2.75 kgf-m, 19.9 ft-Ib)

6) Install the front wheels.

C: INSPECTION

1) Check the pad thickness (A).

NOTE:

* Always replace the pads of both wheels and both sides as a set.
* Replace pad clips if they are twisted or worn.

* Replace the pad if there is oil or grease on it.

BR-00868

(e) Pad indicator

(f) Pad return spring

Standard

Wear limit

Pad thickness (A)

11 mm (0.43 in)

1.5 mm (0.059 in)

2) If the wear limit is exceeded in the inspection, replace the brake pad.
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Front Disc Rotor
BRAKE

3. Front Disc Rotor
A: REMOVAL

1) Lift up the vehicle, and then remove the front wheels.
2) Remove the caliper body assembly from the front axle housing.
(1) Remove the bolt from the brake hose bracket.
(2) Remove the mounting bolt, and remove the caliper body assembly.

BR-00843

(3) Prepare wiring harnesses etc. to be discarded, and suspend the caliper body assembly from the
shock absorber with the harnesses.

BR-00844
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Front Disc Rotor

BRAKE

3) Remove the front disc rotor.
NOTE:

When the disc rotor is difficult to be removed from the front hub unit bearing, screw in 8 mm (0.31 in) bolt to

the threaded part of the disc rotor (A), and remove the disc rotor.

BR-00812

B: INSTALLATION
NOTE:

Before installation, remove mud and foreign matter from the caliper body assembly.
1) Before installation, check the front disc rotor. <Ref. to BR-17, INSPECTION, Front Disc Rotor.>

2) Install each part in the reverse order of removal.

Tightening torque:

Brake hose bracket: 33 N-m (3.36 kgf-m, 24.3 ft-Ib)
Mounting bolt: 120 N-m (12.24 kgf-m, 88.5 ft-Ib)

C: INSPECTION
1. DISC ROTOR RUNOUT CHECK

1) Check the front hub unit bearing for free play and runout before the inspection of disc rotor runout limit.
<Ref. to DS-29, INSPECTION, Front Hub Unit Bearing.>

2) Tighten the wheel nuts to secure disc rotor.
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Front Disc Rotor
BRAKE

3) Set a dial gauge 10 mm (0.39 in) inward from the disc rotor outer circumference, and check the disc rotor
runout while rotating the disc rotor.

Disc rotor runout limit: 0.05 mm (0.0020 in)

—

N

0
©
4

4) If the runout limit is exceeded in the inspection, replace the disc rotor.

2. DISC ROTOR THICKNESS CHECK

1) Set a micrometer 10 mm (0.39 in) inward from the disc rotor outer perimeter, and then measure the disc
rotor thickness (A).

BR-00813

BR-00814
Size Standard Wear limit Disc rotor outer diameter
Disc rotor thickness (A) 16-inch 24 mm (0.94 in) 22 mm (0.87 in) 294 mm (11.57 in)
i i
17-inch 30 mm (1.18 in) 28 mm (1.10 in) 316 mm (12.44 in)

2) If the wear limit is exceeded in the inspection, replace the disc rotor.
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Front Disc Brake Assembly
BRAKE

4. Front Disc Brake Assembly

A: REMOVAL

CAUTION:

Do not allow brake fluid to come in contact with vehicle body. If it does, wash off with water and wipe
away completely.
1) Lift up the vehicle, and then remove the front wheels.
2) Remove the caliper body.
(1) Remove the union bolt and caliper bolt, and remove the caliper body from the support.

BR-00815

3) Remove the support.

NOTE:

Remove the support only when replacing the disc rotor or support. It is not necessary to remove it when ser-
vicing the caliper body.

(1) Remove the brake pad from support.

BR-00871
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Front Disc Brake Assembly
BRAKE

(2) Remove the mounting bolts, and then remove the support from the front axle housing.

BR-00816

B: INSTALLATION

1. 16-INCH TYPE

NOTE:

Before installation, remove mud and foreign matter from the caliper body and support.

1) Before installation, check each part. <Ref. to BR-26, INSPECTION, Front Disc Brake Assembly.>
2) Apply a thin coat of Molykote M7439 (Part No. 003602001) to the support.

BR-00597

3) Install the support to the front axle housing.

Tightening torque:
Mounting bolt: 120 N-m (12.24 kgf-m, 88.5 ft-Ib)
4) Apply a thin coat of Molykote M7439 (Part No. 003602001) or grease contained in the pad kit to the pad

clip.
;ﬂ
) 7
%
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Front Disc Brake Assembly
BRAKE

5) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit to both
surfaces of the pad and inner shim.

BR-00873

6) Install the brake pad to the support.
7) Install the caliper body to the support.

Tightening torque:

Caliper bolt: 27 N-m (2.75 kgf-m, 19.9 ft-Ib)
8) Connect the brake hose using a new brake hose gasket.
Tightening torque:

Union bolt: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)

9) Bleed air from the brake system. <Ref. to BR-50, BRAKE LINE, PROCEDURE, Air Bleeding.>
10) Install the front wheels.

2. 17-INCH TYPE

NOTE:

Before installation, remove mud and foreign matter from the caliper body and support.

1) Before installation, check each part. <Ref. to BR-26, INSPECTION, Front Disc Brake Assembly.>
2) Apply a thin coat of Molykote M7439 (Part No. 003602001) to the support.

BR-00597
3) Install the support to the front axle housing.

Tightening torque:

Mounting bolt: 120 N-m (12.24 kgf-m, 88.5 ft-Ib)
4) Apply a thin coat of Molykote M7439 (Part No. 003602001) or grease contained in the pad kit to the pad
clip.
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Front Disc Brake Assembly
BRAKE

5) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit to both
surfaces of the pad and inner shim.

BR-00865

6) Install the brake pad to the support.

CAUTION:

¢ Be sure to install so that the pad return spring faces the input side of the direction of brake rotor
rotation, as shown in the figure.

e Correctly install the pad return spring to the supporting surface of the pad clip as shown in the fig-
ure.

¢ If the pad return spring is deformed or damaged, replace the brake pad.

\
L —_—
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(b)
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BR-00866
(a) Pad return spring (b) Supporting surface of pad clip (c) Direction of brake rotor rotation
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Front Disc Brake Assembly
BRAKE

NOTE:
Install the brake pad indicator in proper direction.

BR-00867

(@) LH—IN (c) RH—IN (e) Pad indicator
(b) LH—OUT (dy RH—OUT (f) Pad return spring

7) Install the caliper body to the support.

Tightening torque:
Caliper bolt: 27 N-m (2.75 kgf-m, 19.9 ft-Ib)
8) Connect the brake hose using a new brake hose gasket.

Tightening torque:

Union bolt: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)
9) Bleed air from the brake system. <Ref. to BR-50, BRAKE LINE, PROCEDURE, Air Bleeding.>
10) Install the front wheels.

C: DISASSEMBLY

CAUTION:

Be careful not to allow foreign matter to enter the brake hose connector.

1) Remove mud and foreign matter from the caliper body.

2) Remove the piston.
(1) Place a wooden block in the caliper body as shown in the figure to prevent the piston from jumping out
and being damaged.
(2) Using an air gun, gradually apply compressed air via the brake hose installation hole to push the pis-
ton out.

(1) Place a wooden block of 30 mm (1.18 in) width.
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Front Disc Brake Assembly

BRAKE

3) Remove the piston boot from caliper body cylinder.

BR-00240

4) Remove the piston seal from caliper body cylinder.

CAUTION:

Do not damage the cylinder and piston seal groove.

BR-00027

(1) Piston seal

5) Remove the guide pin, lock pin, bushing pin, and pin boot from the support.

(B)

BR-00817

(A) 16-inch (B) 17-inch

(a) Guide pin (black) (c) Bushing
(b) Lock pin (Silver)

BR-24

(d) Pin boot




Front Disc Brake Assembly
BRAKE

D: ASSEMBLY

1) Before assembly, check each part. <Ref. to BR-26, INSPECTION, Front Disc Brake Assembly.>

2) Clean the inside of the caliper body cylinder using brake fluid.

3) Apply a coat of brake fluid to piston seal and install the piston seal to the caliper body cylinder groove.
4) Apply a coat of brake fluid to the inner surface of caliper body cylinder and the entire outer surface of the
piston.

5) Apply grease contained in the piston seal kit to the piston boot, and install it to the groove at the end of the
cylinder.

6) Insert the piston into caliper body cylinder.

CAUTION:
Do not force the piston into caliper body cylinder.

BR-00242

(1) Piston
(2) Piston boot

7) Position the piston boot in the grooves on caliper body cylinder and piston.
(3)

(4)

BR-00243

) Piston

(2) Piston boot
) Caliper body
) Piston seal

8) Apply grease contained in the piston seal kit to the lock pin, guide pin outer surface, support cylinder inner
surface, and pin boot grooves.
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Front Disc Brake Assembly
BRAKE

9) Install the pin boot to the lock pin and guide pin, and insert it into the support cylinder.

CAUTION:
Insert the lock pin and guide pin into specified position, and make sure that they slide and seat prop-

erly.

BR-00362

(1) Pin boot
(2) Lock pin or guide pin
(3) Grease applied area

E: INSPECTION

1) Check the caliper body cylinder and piston for uneven wear, damage or rust.
2) Check the rubber parts for damage or deterioration.
3) If faulty is found in the inspection, replace the relevant part.
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Rear Brake Pad
BRAKE

5. Rear Brake Pad
A: REMOVAL

1) Lift up the vehicle, and then remove the rear wheels.
2) Remove the rear brake pad.
(1) Remove the bolts and remove the brake hose bracket.
(2) Remove the caliper bolt, and raise and hold the caliper body.

NOTE:
Do not disconnect the brake hose from the caliper body.

BR-00818

BR-00819
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Rear Brake Pad
BRAKE

B: INSTALLATION
NOTE:

Before installation, remove mud and foreign matter from the caliper body and support.
1) Before installation, check the brake pad. <Ref. to BR-29, INSPECTION, Rear Brake Pad.>

2) Apply a thin coat of Molykote M7439 (Part No. 003602001) or grease contained in the pad kit to the pad
clip.

BR-00599

3) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit between
the outer pad and shim.

A)E

BR-00875

4) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit to both
surfaces of the inner pad inner shim.

BR-00876

5) Install the brake pad to the support.
6) Install the caliper body to the support.
Tightening torque:
Caliper bolt: 27 N-m (2.75 kgf-m, 19.9 ft-Ib)
7) Install the brake hose bracket.
Tightening torque:
Brake hose bracket: 33 N-m (3.36 kgf-m, 24.3 ft-Ib)
8) Install the rear wheels.
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Rear Brake Pad
BRAKE

C: INSPECTION
1) Check the pad thickness (A).

NOTE:

* Always replace the pads of both wheels and both sides as a set.

* Replace pad clips if they are twisted or worn.

* Replace the pad if there is oil or grease on it.

* A wear indicator is installed on the inner disc brake pad. If the pad is worn to the limit, the end of wear in-
dicator contacts disc rotor, and a squeaking sound is heard as the wheel rotates. If the sound is heard, re-
place the pad.

BR-00874
Disc rotor type Standard Wear limit
Pad thickness (A) Solid 9 mm (0.35 in) 1.5 mm (0.059 in)
Ventilated 11 mm (0.43 in) 1.5 mm (0.059 in)

2) If the wear limit is exceeded in the inspection, replace the brake pad.
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Rear Disc Rotor
BRAKE

6. Rear Disc Rotor
A: REMOVAL

1) Lift up the vehicle, and then remove the rear wheels.
2) Release the parking brake.
3) Remove the caliper body assembly from the rear axle housing.
(1) Remove the bolt from the brake hose bracket.
(2) Remove the mounting bolt, and remove the caliper body assembly.

RS-00342

(3) Prepare wiring harnesses etc. to be discarded, and suspend the caliper body assembly from the
shock absorber with the harnesses.

RS-00343

4) Remove the rear disc rotor.

NOTE:
If it is difficult to remove the disc rotor, perform the following two methods in order.
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Rear Disc Rotor
BRAKE

1. Insert the flat tip screwdriver into the brake adjustment hole (A), and rotate the adjusting screw until the
brake shoe moves far enough to remove the disc rotor.

SR\t
(a) CAQ e
| S —
K \/
BR-00820
(a) Adjusting screw (b) Flat tip screwdriver (c) Disc rotor

2. When the disc rotor is difficult to be removed from the rear hub unit bearing, screw in 8 mm (0.31 in) bolt
to the threaded part of the disc rotor (A), and remove the disc rotor.

%j; ll

TN \\/ \

BR-00821

INSTALLATION

NOTE:
Before installation, remove mud and foreign matter from the caliper body assembly.
1) Before installation, check the rear disc rotor. <Ref. to BR-32, INSPECTION, Rear Disc Rotor.>

2) Install each part in the reverse order of removal.
3) Adjust the parking brake. <Ref. to PB-14, ADJUSTMENT, Parking Brake Assembly (Rear Disc Brake).>

Tightening torque:

Brake hose bracket: 33 N-m (3.36 kgf-m, 24.3 ft-Ib)
Mounting bolt: 66 N-m (6.73 kgf-m, 48.7 ft-Ib)
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Rear Disc Rotor
BRAKE

C: INSPECTION

1. DISC ROTOR RUNOUT CHECK

1) Check the rear hub unit bearing for free play and runout before the inspection of disc rotor runout limit.
<Ref. to DS-46, INSPECTION, Rear Hub Unit Bearing.>

2) Secure the disc rotor by tightening the five wheel nuts.

3) Set a dial gauge 10 mm (0.39 in) inward from the disc rotor outer circumference, and check the disc rotor
runout while rotating the disc rotor.

Disc rotor runout limit:
0.05 mm (0.0020 in)

BR-00822

4) If the runout limit is exceeded in the inspection, replace the disc rotor.
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Rear Disc Rotor

BRAKE

2. DISC ROTOR THICKNESS CHECK
1) Set a micrometer 10 mm (0.39 in) inward from the disc rotor outer perimeter, and then measure the disc

rotor thickness (A).

BR-00823

Type of disc rotor

Standard

Wear limit

Disc rotor outer diameter

Disc rotor thickness (A)

Solid disc

10 mm (0.39 in)

8.5 mm (0.33 in)

286 mm (11.26 in)

Ventilated disc

18 mm (0.71 in)

16 mm (0.63 in)

290 mm (11.42in)

2) If the wear limit is exceeded in the inspection, replace the disc rotor.
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Rear Disc Brake Assembly
BRAKE

7. Rear Disc Brake Assembly

A: REMOVAL

CAUTION:
Do not allow brake fluid to come in contact with vehicle body. If it does, wash off with water and wipe
away completely.
1) Lift up the vehicle, and then remove the rear wheels.
2) Remove the caliper body from support.
(1) Remove the brake hose bracket and union bolt.

BR-00824

BR-00825

3) Remove the support.

NOTE:
Remove the support only when replacing the disc rotor or support. It is not necessary to remove it when ser-
vicing the caliper body.

(1) Remove the brake pad from support.

(2) Remove the mounting bolts, and then remove the support from the rear axle housing.
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B: INSTALLATION

NOTE:

Before installation, remove mud and foreign matter from the caliper body and support.

1) Before installation, check each part. <Ref. to BR-38, INSPECTION, Rear Disc Brake Assembly.>

2) Apply a thin coat of Molykote M7439 (Part No. 003602001) or the grease included with pad kit to the sup-

port.
%
BR-00597

3) Install the support to the rear axle housing.

Tightening torque:
Mounting bolt: 66 N-m (6.73 kgf-m, 48.7 ft-Ib)
4) Apply a thin coat of Molykote M7439 (Part No. 003602001) or grease contained in the pad kit to the pad

clip.
ﬁl
MR
BR-00599

5) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit between
the outer pad and shim.

)E

BR-00875
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6) Apply a thin coat of Molykote AS880N (Part No. KO777YA010) or grease contained in the pad kit to both
surfaces of the inner pad inner shim.

_._l._.\\.\
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7) Install the brake pad to the support.
8) Install the caliper body to the support.

Tightening torque:
Caliper bolt: 27 N-m (2.75 kgf-m, 19.9 ft-Ib)
9) Install the brake hose bracket.

Tightening torque:
Brake hose bracket: 33 N-m (3.4 kgf-m, 14.3 ft-Ib)
10) Connect the brake hose using a new brake hose gasket.

Tightening torque:

Union bolt: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)
11) Bleed air from the brake system. <Ref. to BR-50, BRAKE LINE, PROCEDURE, Air Bleeding.>
12) Install the rear wheels.

C: DISASSEMBLY

CAUTION:

Be careful not to allow foreign matter to enter the brake hose connector.
1) Remove mud and foreign matter from the caliper body.

2) Remove the piston boot from caliper body cylinder.

\
/ BR-00041
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3) Remove the piston.
(1) Place a wooden block in the caliper body as shown in the figure to prevent the piston from jumping out
and being damaged.
(2) Using an air gun, gradually apply compressed air via the brake hose installation hole to push the pis-
ton out.

()
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(1) Place a wooden block of 30 mm (1.18 in) width.

4) Remove the piston seal from caliper body cylinder.

CAUTION:
Do not damage the cylinder and piston seal groove.

BR-00043
5) Remove the guide pin, lock pin, bushing pin, and pin boot from the support.

BR-00826

(@) Guide pin (black) (c) Bushing (d) Pinboot
(b)  Lock pin (Silver)
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D: ASSEMBLY

1) Before installation, check each part. <Ref. to BR-38, INSPECTION, Rear Disc Brake Assembly.>

2) Clean the inside of the caliper body cylinder using brake fluid.

3) Apply a coat of brake fluid to piston seal and install the piston seal to the caliper body cylinder groove.
4) Apply a coat of brake fluid to the inner surface of caliper body cylinder and the entire outer surface of the
piston.

5) Apply grease contained in the piston seal kit to the piston boot, and install it to the groove at the end of the
cylinder.

6) Insert the piston into caliper body cylinder.

CAUTION:
Do not force the piston into caliper body cylinder.
7) Position the piston boot in the grooves on caliper body cylinder and piston.

BR-00243

) Piston

(2) Piston boot
) Caliper body
) Piston seal

8) Apply grease contained in the piston seal kit to the lock pin, guide pin outer surface, support cylinder inner
surface, and pin boot grooves.
9) Install the pin boot to the lock pin and guide pin, and insert it into the support cylinder.

CAUTION:
Insert the lock pin and guide pin into specified position, and make sure that they slide and seat prop-
erly.

BR-00362

(1) Pin boot
(2) Lock pin or guide pin
(8) Grease applied area

E: INSPECTION

1) Check the caliper body cylinder and piston for uneven wear, damage or rust.
2) Check the rubber parts for damage or deterioration.
3) If faulty is found in the inspection, replace the relevant part.
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8. Master Cylinder

A: REMOVAL

CAUTION:

Do not allow brake fluid to come in contact with vehicle body. If it does, wash off with water and wipe
away completely.

1) Disconnect the ground cable from battery.

2) Drain brake fluid from the reservoir tank completely.

3) Remove the master cylinder assembly.

CAUTION:
In order to prevent the contact of the bracket and check valve, be sure to loosen the master cylinder
mounting nut while holding the bracket with hand. Otherwise it may deform the bracket.

/\" Y,

BR-00857

(1) Disconnect the fluid level gauge connector (a).
(2) Disconnect the brake pipe (b).
(3) Remove the nut (c), and slowly remove the master cylinder from the brake booster.

BR-00853
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B: INSTALLATION

1) Replace the seal sub assembly for the master cylinder with a new part.

CAUTION:
Be careful not to install the seal sub assembly in the wrong location.

(f
ﬂr

BR-00587

(1) Primary piston
(2) Seal sub ASSY
(3) Install the seal sub assembly to this surface.

2) Install each part in the reverse order of removal.

CAUTION:

¢ Install the bracket at the position with sufficient clearance that it does not contact with the check
valve.

* Be sure to loosen the master cylinder mounting nut while holding the bracket with hand. Otherwise
the bracket may deform.

/\" Y,

BR-00857

Tightening torque:
Master cylinder: 13 N-m (1.33 kgf-m, 9.6 ft-Ib)
Brake pipe flare nut: 19 N-m (1.94 kgf-m, 14.0 ft-Ib)
3) Bleed air from the brake system. <Ref. to BR-50, PROCEDURE, Air Bleeding.>

C: REPLACEMENT

CAUTION:
Since the master cylinder assembly cannot be disassembled, disassembly and cleaning are prohib-
ited. When replacing, replace the master cylinder assembly.
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9. Brake Booster

A: REMOVAL

CAUTION:

Do not allow brake fluid to come in contact with vehicle body. If it does, wash off with water and wipe
away completely.

1) Disconnect the ground cable from battery.

2) Drain brake fluid from the reservoir tank completely.

3) Remove the master cylinder assembly.

CAUTION:
In order to prevent the contact of the bracket and check valve, be sure to loosen the master cylinder
mounting nut while holding the bracket with hand. Otherwise it may deform the bracket.

/\" Y,

BR-00857

(1) Disconnect the fluid level gauge connector (a).
(2) Disconnect the brake pipe (b).
(3) Remove the nut (c), and slowly remove the master cylinder from the brake booster.

BR-00853
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4) Remove the brake booster.

CAUTION:
¢ Do not disassemble the brake booster.
¢ [If external force (1) is applied from above when brake booster is placed in this position, the resin

portion as indicated by “P” may become damaged.

BR-00075
(1) Remove the clamp and remove the vacuum hose.

BR-00851

(@) Non-turbo model (b)  Turbo model
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(2) Remove the clips and data link connector, and remove the instrument panel lower cover under.

El-02963

(3) Remove the snap pin (a) and clevis pin (b), and remove the operating rod from the brake pedal.

NOTE:
» Use special care when handling the operating rod. If excessive force is applied to the operating rod, the an-

gle may change by +3°, and it may result in damage to power piston cylinder.
* Do not change the push rod length.

BR-00847
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(4) Remove the nut and remove the brake booster.

NOTE:

* Make sure that the booster shell and vacuum pipe are not subject to strong impacts.

* Be careful not to drop the brake booster. If the brake booster is dropped accidentally, replace it.
* Be careful when placing the brake booster on floor.

BR-00850

B: INSTALLATION

1) Check and adjust the operating rod of the brake booster.
(1) Measure the length between the brake booster mounting surface and clevis pin hole.
(2) If it is not within specification, loosen the lock nut, rotate the brake booster operating rod to adjust the
rod length.

Specification L:
136.5 mm (5.37 in)

BR-00076
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2) Install each part in the reverse order of removal.

CAUTION:

¢ Apply grease to the snap pin to prevent the operating rod from wear.

¢ Replace the clevis pin with new parts, and apply thin coat of NIGTIGHT LYW No. 2 grease to the cle-
vis pin.

* When installing the master cylinder assembly, replace the seal sub assembly with a new part, and

install it to the brake booster.
(j)

BR-00587

(1) Primary piston
(2) Seal sub ASSY
(3) Install the seal sub assembly to this surface.

* Install the bracket at the position with sufficient clearance that it does not contact with the check
valve.

¢ Be sure to loosen the master cylinder mounting nut while holding the bracket with hand. Otherwise
the bracket may deform.

BR-00857

Tightening torque:

Brake booster: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)

Master cylinder: 13 N-m (1.33 kgf-m, 9.6 ft-Ib)

Brake pipe flare nut: 19 N-m (1.94 kgf-m, 14.0 fi-Ib)

Operating lock nut: 22 N-m (2.24 kgf-m, 16.2 ft-Ib)
3) Bleed air from the brake system. <Ref. to BR-50, PROCEDURE, Air Bleeding.>
4) Perform a road test to make sure the brakes do not drag.
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C: INSPECTION

1. OPERATION CHECK (WITHOUT GAUGES)

CAUTION:
When checking operation, be sure to apply the parking brake securely.

e Check without gauges

This method can not determine exactly what part is defective. But it is possible to identify the outline of the
defect by performing the check according to the following procedures.

* Air tightness check

Start the engine, and idle it for 1 to 2 minutes, then turn it OFF. Depress the brake pedal several times ap-
plying the normal pedal force. The pedal stroke should be the longest at the 1st depression, and it should be-
come shorter at each successive depression. If no change occurs in the pedal height when pressed, the
brake booster is faulty.

BR-00080

NOTE:
* In case of defective operation, inspect the condition of the check valve and vacuum hose as well.

* Replace them if faulty, and perform the test again.
* |f no improvement is observed, check precisely with gauges.

* CHECK OPERATION.

1) While the engine is OFF, depress the brake pedal several times applying the same pedal force, to check
for a change in pedal height.

BR-00081

(1) When engine is stopped
(2) When engine is started

2) With the brake pedal depressed, start the engine.
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3) As the engine starts, the brake pedal should move slowly toward the floor. If the pedal height does not
change, the brake booster is faulty.

NOTE:
If faulty, check precisely with gauges.

* Loaded air tightness check

Depress the brake pedal while the engine is running, and turn the engine to OFF while the pedal is de-
pressed. Keep the pedal depressed for 30 seconds. If the pedal height does not change, the function of brake
booster is normal. If the pedal height increases, it is faulty.

NOTE:
If faulty, check precisely with gauges.

2. OPERATION CHECK (WITH GAUGES)

CAUTION:
When checking operation, be sure to apply the parking brake securely.

e Check with gauge
Connect the gauge as shown in the figure. After bleeding air from the pressure gauge, perform each check.

BR-00082

) Pressure gauge

) Vacuum gauge
(8) Adapter hose

) Vacuum hose

) Pedal force gauge

* Air tightness check

1) Start the engine and keep it running until vacuum pressure indicates point A of the vacuum gauge = 66.7
kPa (500 mmHg, 19.69 inHg). Do not depress the brake pedal at this time.

BR-00083

(1) Pressure gauge
(2) Vacuum gauge
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2) Stop the engine and check the gauge. If the vacuum pressure drop within 15 seconds after stopping the
engine is 3.3 kPa (25 mmHg, 0.98 inHQ) or less, the function of brake booster is normal.

If faulty, the cause may be one of the following.

* Check valve malfunction

Leak from vacuum hose

Leak from shell joint section or stud bolt welded section

Damaged diaphragm

Leak from valve body seal and bearing section

Leak from plate and seal assembly section

Leak from poppet valve assembly section

Loaded air tightness check

1) Start the engine and depress the brake pedal with a pedal force of 196 N (20 kgf, 44 Ibf). Keep the engine
running and keep the pedal pressed until a vacuum of point B = 66.7 kPa (500 mmHg, 19.69 inHg) is indi-
cated on the vacuum gauge.

) Pressure gauge
(2) Vacuum gauge

) Pedal force gauge

) Depressed

2) Stop the engine and check the vacuum gauge.

If the vacuum pressure drop within 15 seconds after stopping the engine is 3.3 kPa (25 mmHg, 0.98 inHQ)
or less, the function of brake booster is normal.

If defective, refer to “AIR TIGHTNESS CHECK”.

<Ref. to BR-46, INSPECTION, Brake Booster.>

3) If the brake booster is faulty, replace it with a new part.

¢ Lack of boost action check

Turn the engine OFF, and set the value of the vacuum gauge to “0”. Then, check the fluid pressure when the
brake pedal is depressed. The pressure must be greater than the specification listed.

Brake pedal operation force

N (kgf, Ibf) 147 (15, 33) 294 (30, 66)

Fluid pressure

kPa (kgf/cm?, psi) 533 (5, 77) 1,551 (16, 225)

¢ Boosting action check

Set the vacuum gauge reading to 66.7 kPa (500 mmHg, 19.69 inHg) with the engine running. Then, check
the fluid pressure when the brake pedal is depressed. The pressure must be greater than the specification
listed.

Brake pedal operation force
N (kgf, Ibf)

147 (15, 33) 294 (30, 66)

Fluid pressure

kPa (kgf/cm?, psi) 6,177 (63, 896) 11,273 (115, 1,635)
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10.Brake Fluid
A: INSPECTION

1) Check that the amount of brake fluid is between the lines of “MIN” and “MAX”. If out of the specified range,
refill or drain the fluid. If the fluid level is close to “MIN”, check the brake pad for wear and refill the fluid.
2) Check the fluid for discoloration. If the fluid is extremely discolored, replace with the new fluid.

B: REPLACEMENT

CAUTION:

¢ Do not let brake fluid come into contact with the painted surface of the vehicle body. Wash away
with water immediately and wipe off if it is spilled by accident.

* Avoid mixing brake fluid of different brands to prevent fluid performance from degrading.

* Be careful not to allow dirt or dust to enter the reservoir tank.

NOTE:

* During the operation, keep the reservoir tank filled with brake fluid to prevent entry of air.

» Operate the brake pedal slowly.

* For convenience and safety, perform the work with 2 people.

e The required amount of brake fluid is approximately 500 m 8 (16.9 US fl oz, 17.6 Imp fl 0z) for the entire
brake system.

1) Lift up the vehicle and set rigid racks at the specified locations, or keep the vehicle lifted.

2) Remove both the front and rear wheels.

3) Drain brake fluid from the reservoir tank.

4) Refill the reservoir tank with recommended brake fluid.

Recommended brake fluid:

FMVSS No. 116, DOT3, or DOT4
Perform the same procedure as for bleeding the brake line, until new brake fluid comes out from vinyl tube.
<Ref. to BR-50, PROCEDURE, Air Bleeding.>
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11.Air Bleeding

A: PROCEDURE

CAUTION:

¢ Do not let brake fluid come into contact with the painted surface of the vehicle body. Wash away
with water immediately and wipe off if it is spilled by accident.

* Avoid mixing brake fluid of different brands to prevent fluid performance from degrading.

* Be careful not to allow dirt or dust to enter the reservoir tank.

1. MASTER CYLINDER

NOTE:

* When the master cylinder is replaced or the reservoir tank is empty, bleed the master cylinder.

* If bleeding of the master cylinder is not necessary, omit the following procedures, and perform bleeding of
the brake line. <Ref. to BR-50, BRAKE LINE, PROCEDURE, Air Bleeding.>

1) Fill the reservoir tank of the master cylinder with brake fluid.

NOTE:

While bleeding air, keep the reservoir tank filled with brake fluid to prevent entry of air.
2) Disconnect the brake line at primary and secondary sides.

3) Wrap the master cylinder with a plastic bag.

4) Depress the brake pedal slowly and hold it.

BR-00090
5) Plug the outlet plug with your finger, and then release the brake pedal.

BR-00091

6) Repeat the step 4) and 5) several times.
7) Remove the plastic bag.
8) Install the brake pipe to the master cylinder.

Tightening torque:
Brake pipe flare nut: 19 N-m (1.94 kgf-m, 14.0 fi-Ib)
9) Bleed air from the brake line. <Ref. to BR-50, BRAKE LINE, PROCEDURE, Air Bleeding.>

2. BRAKE LINE

1) When the master cylinder is replaced or the reservoir tank is empty, bleed the master cylinder before
bleeding the brake line. <Ref. to BR-50, MASTER CYLINDER, PROCEDURE, Air Bleeding.>
2) Fill the reservoir tank of the master cylinder with brake fluid.
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NOTE:
While bleeding air, keep the reservoir tank filled with brake fluid to prevent entry of air.
3) Attach one end of the vinyl tube to the air bleeder and the other end to the brake fluid container.

BR-00087

4) Depress the brake pedal several times, and hold it.
5) Loosen the air bleeder screw to drain brake fluid. Tighten the air bleeder quickly, and release the brake
pedal.

6) Repeat the steps 4) to 5) until there are no more air bubbles in the vinyl tube.
7) Repeat the steps from 2) to 6) above to bleed air from each wheel.

NOTE:
Perform air bleed starting in the order from the farthest wheel cylinder from the master cylinder.
8) Securely tighten the air bleeder screws.

Tightening torque:

Air bleeder screw: 8 N-m (0.82 kgf-m, 5.9 ft-Ib)
9) Check that there are no brake fluid leaks in the entire brake system.
10) Check the pedal stroke.
Run the engine at idle after warming up the engine, and depress the brake pedal with a force of 500 N (51
kgf, 112 Ibf). Measure the distance between the brake pedal and steering wheel. Release the pedal, and
measure the distance between pedal and steering wheel again.

BR-00094

(1) Steering wheel
(2) Toe board

Specification of pedal stroke:
When depressing the pedal with a force of 500 N (51 kgf, 112 Ibf).
100 mm (3.94 in) or less
11) If the distance is more than specification, there is a possibility of air being caught in the brake line. Bleed
the brake line of all air until the pedal stroke meets the specification.
12) Operate the hydraulic control unit in the sequence control mode. <Ref. to VDC-16, ABS Sequence Con-
trol.>
13) Check the pedal stroke again.
14) If the distance is more than specification, there is a possibility of air being caught in the hydraulic unit. Re-
peat above steps 2) to 9) until the pedal stroke meets the specification.
15) Fill the reservoir tank with brake fluid up to the “MAX” level.
16) Perform a road test and ensure that the brakes operate normally.
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Brake Hose

12.Brake Hose
A: REMOVAL
1. FRONT BRAKE HOSE

1) Separate the brake pipe (b) from brake hose (a) using a flare nut wrench.
2) Remove the clamp, strut mounting bolt and union bolt, and remove the front brake hose.

BR-00832

2. REAR BRAKE HOSE

1) Remove the brake hose bracket bolt and union bolt.

BR-00824

2) Separate the brake pipe (a) using a flare nut wrench.

BR-52




Brake Hose
BRAKE

3) Remove the brake hose clamp (b), and remove the rear brake hose (c).

BR-00833

B: INSTALLATION

1. FRONT BRAKE HOSE
1) Secure the brake hose to strut mount.

Tightening torque:
Brake hose: 33 N-m (3.36 kgf-m, 24.3 ft-Ib)
2) Connect the brake hose to the front caliper body using a new gasket.

Tightening torque:

Union bolt: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)
3) Position the disc in straight position and route the brake hose through the hole in the bracket on the wheel
apron side.

CAUTION:

Do not twist the brake hose.

4) Temporarily tighten the flare nut which connects brake pipe and hose.
5) Secure the brake hose to wheel apron bracket with clamp.

6) Tighten the flare nut to the specified torque.

Tightening torque:
Brake pipe flare nut: 15 N-m (1.53 kgf-m, 11.1 fi-Ib)
7) Bleed air from the brake system. <Ref. to BR-50, PROCEDURE, Air Bleeding.>

2. REAR BRAKE HOSE
1) Route the brake hose through the hole of bracket, and lightly tighten the flare nut to connect brake pipe.
2) Insert the clamp to secure brake hose.
Tightening torque:
Brake hose bracket: 33 N-m (3.36 kgf-m, 24.3 ft-Ib)
3) Install the brake hose to rear caliper body using a new gasket.

Tightening torque:
Union bolt: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)
4) Tighten the flare nut to the specified torque.

Tightening torque:
Brake pipe flare nut: 15 N-m (1.53 kgf-m, 11.1 ft-Ib)
5) Bleed air from the brake system. <Ref. to BR-50, PROCEDURE, Air Bleeding.>
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C: INSPECTION

Check the hose for crack and damage, and also check the connection for fluid leakage. If any faulty is found,
repair or replace the relevant part.
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13.Brake Pipe

A: REMOVAL

CAUTION:

* Airbag system wiring harness and connectors are colored yellow. Do not use electrical test equip-
ment on these circuits.

* Be careful not to damage the airbag system wiring harness when servicing the center brake pipe.
¢ When removing the brake pipe, do not bend.

NOTE:
The airbag system wiring harness is routed near the center brake pipe.

B: INSTALLATION

CAUTION:

* Airbag system wiring harness and connectors are colored yellow. Do not use electrical test equip-
ment on these circuits.

¢ Be careful not to damage the airbag system wiring harness when servicing the center brake pipe.
* When installing the brake pipe, do not bend.

¢ After installing the brake pipe and hose, perform air bleed.

¢ After installing the brake hoses, make sure that they do not contact the tires or suspension assem-
bly, etc.

NOTE:

The airbag system wiring harness is routed near the center brake pipe.

Tightening torque:
Front brake pipes & hoses: <Ref. to BR-7, FRONT BRAKE PIPES AND HOSES, COMPONENT, Gen-
eral Description.>

Center & rear brake pipes and hoses: <Ref. to BR-8, CENTER AND REAR BRAKE PIPES AND HOS-
ES, COMPONENT, General Description.>

C: INSPECTION

Check the pipe for crack and damage, and also check the connection for fluid leakage. If any faulty is found,
repair or replace the relevant part.

NOTE:
Use a mirror when inspecting back sides and other locations which are hard to see.
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14.Brake Pedal

A: REMOVAL

1. AT MODELS AND CVT MODELS

1) Disconnect the ground cable from battery.
2) Remove the clips and data link connector, and remove the instrument panel lower cover under.

El-02963

3) Remove the brake pedal assembly.
(1) Disconnect the stop light switch connector.
(2) Remove the snap pin (a) and clevis pin (b), and remove the operating rod from the brake pedal.

NOTE:

* Use special care when handling the operating rod. If excessive force is applied to the operating rod, the an-
gle may change by +3°, and it may result in damage to power piston cylinder.

* Do not change the push rod length.

BR-00847

BR-56



Brake Pedal
BRAKE

(3) Remove the bolt and nut, and then detach the brake pedal assembly.

BR-00856

2. MT MODEL

NOTE:

Brake pedal is integrated with the clutch pedal.

For removal procedures of the brake pedal, refer to Clutch section. <Ref. to CL-26, REMOVAL, Clutch Ped-
al.>

B: INSTALLATION

1) Install each part in the reverse order of removal.

CAUTION:
¢ Apply grease to the snap pin to prevent the operating rod from wear.
* Replace the clevis pin with new parts, and apply thin coat of NIGTIGHT LYW No. 2 grease to the cle-
vis pin.
Tightening torque:
Brake pedal: 18 N-m (1.84 kgf-m, 13.3 ft-Ib)
2) Check that the brake light operate properly.
3) Check the brake pedal after installation. <Ref. to BR-58, INSPECTION, Brake Pedal.>
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C: INSPECTION

1) Move the brake pedal pads in a horizontal direction with a force of approx. 10 N (1 kgf, 2 Ibf), and check
that the pedal deflection is in the range of specifications.

CAUTION:
If excessive deflection is noted, replace with a new bushing.

Deflection of brake pedal:
Wear limit: 5.0 mm (0.197 in) or less

ul
Nilll

¢ . BR-00105

(1) Brake pedal

2) Check the position of the pedal pad.

Pedal height L:
140 — 150 mm (5.51 — 5.91 in)

Brake pedal free play A:
2—5mm (0.079 — 0.197 in) [When pulling the brake pedal upward with a force of less than 10 N
(1 kgf, 2 Ibf).]

BR-00767

) Stop light switch
) Mat
(3) Toe board
) Brake booster operating rod

3) If it is not within the specification, loosen the lock nuts of brake booster operating rod, and rotate the rod
to adjust the pedal height L within the specification.
4) Tighten the lock nut.
Tightening torque:
Operating lock nut: 22 N-m (2.24 kgf-m, 16.2 ft-Ib)

BR-58



Stop Light Switch
BRAKE

15.Stop Light Switch
A: REMOVAL

1) Disconnect the ground cable from battery.
2) Remove the clips and data link connector, and remove the instrument panel lower cover under.

EI-02963

3) Remove the stop light switch.
(1) Disconnect the stop light switch connector (a).
(2) Remove the nut (b), and remove the stop light switch.

BR-00858

B: INSTALLATION

1) Install the stop light switch onto the bracket with screws and position it with the nut.
2) Adjust the stop light switch position, and then tighten the nut. <Ref. to BR-61, ADJUSTMENT, Stop Light

Switch.>
3) Install each part in the reverse order of removal.

Tightening torque:
Stop light switch: 8 N-m (0.82 kgf-m, 5.9 ft-Ib)
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C: INSPECTION

1. CHECK SPECIFIED POSITION

1) If the stop light switch does not operate properly or if it is not secured at the specified position, replace with
a new part.

Specified position L: )
28 mm+1.5 mm —0 mm (0_ 11 in+0.06 in 0 in)

I T
T

BR-00109
2) Measure the clearance between the threaded end of the stop light switch and the stopper.

CAUTION:
Be careful not to rotate the stop light switch.

Stop light switch clearance A:
0.8 mm (0.031 in)

BR-00770

(1) Stop light switch
(2) Stopper
(3) Brake pedal

3) Adjust the position of the stop light switch if the inspection result is not within the standard value. <Ref. to
BR-61, ADJUSTMENT, Stop Light Switch.>
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2. CHECK RESISTANCE

1) Disconnect the stop light switch connector.
2) Measure the resistance between stop light switch terminals.

Preparation tool: Circuit tester

g J
LI-01117
Terminal No. Inspection conditions Standard
o_3 When brake pedal is depressed Lessthan 1 Q
When brake pedal is released 1 MQ or more

3) Replace the stop light switch if the inspection result is not within the standard value.

D: ADJUSTMENT

1) Loosen the lock nut, and adjust the stop light switch position until the clearance (A) between the threaded
end of the stop light switch and stopper becomes 0.8 mm (0.031 in). Then, tighten the lock nut.
2) Tighten the lock nut.

) Stop light switch
) Lock nut A
(8) Lock nutB
) Stopper
) Brake pedal

BR-61



BRAKE

General Diagnostic Table

16.General Diagnostic Table
A: INSPECTION

Trouble and possible cause

Corrective action

1. Insufficient braking

(1) Fluid leakage from the hydraulic mechanism

Repair or replace. (cup, piston seal, piston
boot, master cylinder piston kit, pipe or
hose)

(2) Entry of air into the hydraulic mechanism

Bleed air.

(8) Wear, deteriorated surface material, water or fluid on
lining

Replace, grind or clean.

(4) Improper operation of master cylinder, disc caliper,
brake booster or check valve

Repair or replace.

2. Unstable or uneven
braking

(1) Fluid on lining or rotor

Correct the cause of fluid leakage, and
clean or replace.

(2) Rotor defective

Repair or replace the rotor.

(3) Improper lining contact, deteriorated surface, deterio-
rated or worn lining material

Repair by grinding, or replace.

(4) Deformed back plate

Repair or replace.

(5) Overinflation of tires

Adjust the air pressure.

(6) Defective wheel alignment

Adjust alignment.

(7) Loose back plate or support installation bolt

Tighten to the specified torque.

(8) Faulty wheel bearing

Replace.

(9) Defective hydraulic system

Replace the cylinder, brake pipe or hose.

(10) Unstable performance of the parking brake

Check, adjust or replace the rear brake and
cable system.

3. Excessive pedal
stroke

(1) Entry of air into the hydraulic mechanism

Bleed air.

(2) Excessive play in the master cylinder push rod

Adjust.

(8) Fluid leakage from the hydraulic mechanism

Repair or replace. (cup, piston seal, piston
boot, master cylinder piston kit, pipe or
hose)

(4) Improper lining contact or worn lining

Repair or replace.

4. Brake dragging or
improper brake
return

(1) Insufficient pedal play Adjust play.
(2) Improper master cylinder return Clean or replace the cylinder.
(3) Clogged hydraulic system Replace.

(4) Improper return or adjustment of parking brake

Repair or adjust.

(5) Weakened spring tension or breakage of shoe return
spring

Replace the spring.

(6) Improper disc caliper operation

Repair or replace.

(7) Faulty wheel bearing

Replace.

5. Brake noise (1)
(creaking sound)

(1) Hardened or deteriorated brake pad

Replace the pad.

(2) Worn brake pad

Replace the pad.

(8) Loose back plate or support installation bolt

Tighten to the specified torque.

(4) Loose wheel bearing

Tighten to the specified torque.

(5) Dirty rotor

Clean the rotor, or clean and replace brake
assembly.

6. Brake noise (2)
(hissing sound)

(1) Worn brake pad

Replace the pad.

(2) Improperly installed pad

Correct or replace the pad.

(3) Loose or bent rotor

Retighten or replace.

7. Brake noise (3)
(click sound)

Excessively worn pad or support

Replace the pad or the support.
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DIFFERENTIALS

General Description

1. General Description

A: SPECIFICATION

1. REAR DIFFERENTIAL
When replacing a rear differential assembly, select the correct one according to the following table.

NOTE:

* Using a different rear differential assembly will cause the drive train and tires to drag or emit abnormal

noise.
» For option code, refer to “ID” section. <Ref. to ID-2, IDENTIFICATION, Identification.>
Sedan OUTBACK
Model 2.5L SOHC 2.5 It‘u?b%HC 36L 2.5L SOHC 36L
CVT 6MT 6MT 5AT CVT 6MT 5AT

Rear differential type VA1-type T-type T-type VA2-TYPE T-type T-type VA2-TYPE
Identification XD T2 B1 XC B2 TP XC
LSD type —
Type of gear Hypoid gear
Gear ratio 3.700 4111 4111 3.083 3.900 4.444 3.083
(Number of gear teeth) (37/10) (37/9) (37/9) (37/12) (39/10) (40/9) (37/12)
Oil capacity 0.8 0 (0.8 US qt, 0.7 Imp qt)

Rear differential gear oil

GL-5 (75W-90)

DI-2




General Description

DIFFERENTIALS

2. IDENTIFICATION

Identification positions are shown in the following
figures. For details concerning identification, refer
to the “ID” section.

e T-type

DI-00502

(1) Identification

e VA1-type

ID-00312

(1) Identification

* VA2-type

DI-00607

(1) Identification

DI-3

3. REAR DIFFERENTIAL GEAR OIL
Recommended gear oil:
GL-5 (75W-90)

CAUTION:
Each oil manufacturer has its base oil and addi-
tives. Thus, do not mix two or more brands.

GL-5
(4)
(°C) -80 26 _-15 -5 0 15 25 30
(°F) -22.-15 5 23 32 59 77 86
| 90 >
85W >
<< 80W | |
< 75W -90
| | | | | MT-00001
(1) Item

(2) Rear differential gear oil
(8) API classification
(4) SAE viscosity No. and applicable temperature



General Description

DIFFERENTIALS

4. SERVICE DATA

Measured with spring measurement T-type 17.7 —38.8(1.8—4.0,4.0 —8.7)

Errcie\llgarzzilnion bearing | (measured at companion flange bolt hole) N (kgf, Ibf) VA-type 127 —322(1.3—3.3,29—7.2)

(For new bearing) | Measured with torque wrench N-m (kgf-m, ft-Ib) Ttype 0.67 —1.47 (0.07 — 0.15, 0.49 — 1.08)
VA-type |0.48 —1.22(0.05— 0.12, 0.35 — 0.90)
T-type 0.10 — 0.20 (0.004 — 0.008)

Side gear backlash mm (in) | VA1-type 0.05 —0.15 (0.002 — 0.006)
VA2-type 0.13 — 0.18 (0.005 — 0.007)

Side bearing standard width mm (in) 20.00 (0.7874)

Hypoid driven gear to drive pinion backlash mm (in) Ttype 0.10 — 020 (0.004 — 0.008)
VA-type 0.10 — 0.15 (0.004 — 0.006)

Hypoid driven gear runout on its back surface mm (in) 0.05 (0.002)

DI-4




General Description
DIFFERENTIALS

B: COMPONENT
1. REAR DIFFERENTIAL (T-TYPE)

(12) DI-00673

(1)  Hypoid driven gear and drive pin-  (14) O-ring (27) Filler plug

ion set
(2) Pinion height adjusting washer (15) Side retainer shim (28) Drain plug
(8) Rear bearing (16) Side retainer (29) Rear cover
(4) Preload adjusting spacer (17) Side oil seal (30) Differential case
(5) Preload adjusting washer (18) Side gear thrust washer (31) Gasket
(6) Differential carrier (19) Side gear
(7)  Front bearing (20) Pinion mate gear Tightening torque:N-m (kgf-m, fi-Ib)
(8) Spacer (21) Pinion mate gear washer T1: 10.5(1.1,7.7)
(9) Pilot bearing (22) Pinion shaft lock pin T2: 29.5(3.0,21.8)
(10)  Front oil seal (23) Snapring T3: 49 (5.0, 36.1)
(11) Companion flange (24) Pinion mate shaft T4: 103 (10.5, 76.0)
(12) Self-locking nut (25)  Air breather cap T5: 181.5(18.5, 133.9)
(18) Side bearing (26) Stud bolt

DI-5



DIFFERENTIALS

General Description

2. REAR DIFFERENTIAL (VA1-TYPE)

9
&) SoX

* (1)

(12)

DI-00635

(10)
(11)
(12)

Hypoid driven gear and drive pin-
ion set

Pinion height adjusting washer
Rear bearing

Preload adjusting spacer
Preload adjusting washer
Differential carrier

Front bearing

Spacer

Pilot bearing

Front oil seal

Companion flange
Self-locking nut

(13)

(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)

Lock plate

Side bearing
O-ring

Side retainer
Side oil seal

Side gear thrust washer
Side gear

Pinion mate gear
Spring pin
Differential case
Pinion mate shaft
Air breather cap

DI-6

(25)

(26)
(27)
(28)
(29)
(30)

Stud bolt

Gasket
Filler plug
Drain plug
Rear cover
Gasket

Tightening torque:N-m (kgf-m, fi-Ib)

T1:
T2:
T3:
T4:

25 (2.5, 18.4)
50 (5.1, 36.9)
62 (6.3, 45.7)
191 (19.5, 140.9)




General Description
DIFFERENTIALS

3. REAR DIFFERENTIAL (VA2-TYPE)

DI-00675
(1) Hypoid driven gear and drive pin-  (14) Side bearing (27) Rear cover
ion set
(2) Pinion height adjusting washer (15) O-ring (28) Gasket
(8) Rear bearing (16) Side retainer (29) Gasket
(4) Preload adjusting spacer (17) Side oil seal (30) Filler plug
(5) Preload adjusting washer (18) Differential case (31) Drain plug
(6) Differential carrier (19) Circlip
(7) Front bearing (20) Side gear thrust washer Tightening torque:N-m (kgf-m, fi-Ib)
(8) Spacer (21) Side gear T1: 25(2.5, 18.4)
(9) Pilot bearing (22) Pinion mate gear T2: 34 (3.5, 25.1)
(10)  Front oil seal (28) Spring pin T3: 50 (5.1, 36.9)
(11) Companion flange (24) Pinion mate shaft T4: <Ref. to DI-52, ASSEMBLY,
Rear Differential (VA-type).>
(12) Self-locking nut (25) Air breather cap T5: 191 (19.5, 140.9)
(13) Lock plate (26) Stud bolt

DI-7



General Description
DIFFERENTIALS

4. REAR DIFFERENTIAL MOUNTING SYSTEM

DI-00619
(1) Mass damper (CVT model) (5) Sub frame Tightening torque:N-m (kgf-m, fi-Ib)
(2) Rear differential front member (6) Rear differential mount bushing T1: 50 (5.1, 36.9)
(8) Rear differential member plate (7)  Self-locking nut T2: 70(7.1, 51.6)
(4) Rear differential ASSY (8) Rear differential member plate T3: 110(11.2, 81.1)
(CVT model)

DI-8



General Description

DIFFERENTIALS

C: CAUTION

* Wear appropriate work clothing, including a cap,
protective goggles and protective shoes when per-
forming any work.

* Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

* Keep the disassembled parts in order and pro-
tect them from dust and dirt.

* Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary re-
moval, installation, disassembly and replacement.
* Vehicle components are extremely hot after driv-
ing. Be wary of receiving burns from heated parts.
* Use SUBARU genuine gear oil, grease or equiv-
alent. Do not mix gear oil, grease, etc. of different
grades or manufacturers.

* Be sure to tighten fasteners including bolts and
nuts to the specified torque.

* Place shop jacks or rigid racks at the specified
points.

* Apply gear oil onto sliding or revolving surfaces
before installation.

» Before installing the O-ring or snap ring, apply a
sufficient amount of gear oil to avoid damage and
deformation.

» Before securing a part on a vise, place cushion-
ing material such as wood blocks, aluminum plate,
or cloth between the part and the vise.

* Avoid damaging the mating surface of the case.

DI-9



DIFFERENTIALS

General Description

D: PREPARATION TOOL

1. SPECIAL TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398477701 HANDLE Used for installing the front and rear bearing
cones.
ST-398477701
398477702 DRIFT * Used for press-fitting the bearing race of differ-
ential carrier (front). (T-type)
* Used for press-fitting bearing race of differen-
tial carrier (rear). (VA1-type)
‘ * Used for press-fitting side bearing race. (VA1-
‘ type)
ST-398477702
398217700 ATTACHMENT SET | Stand for rear differential carrier disassembly
and assembly.
ST-398217700
498447120 INSTALLER Used for installing the front oil seal.

ST-498447120

DI-10




General Description

DIFFERENTIALS

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498427200 FLANGE WRENCH | Used for stopping rotation of companion flange
when removing and tightening self-lock nut.
ST-498427200
398467700 DRIFT * Used for removing pinion, pilot bearing and
rear bearing cone.
* For T-type and VA1-type
ST-398467700
399780104 WEIGHT Used for installing the front bearing cone and the
pilot bearing and the companion flange.
ST-399780104
899580100 INSTALLER Used for press-fitting the front bearing cone and
pilot bearing.
ST-899580100
899904100 STRAIGHT PIN Used for removing the spring pin of the differen-
REMOVER tial pinion shaft.
ST-899904100

DI-11



DIFFERENTIALS

General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498247001 MAGNET BASE * Used for measuring backlash between side
gear and pinion, and hypoid gear.
* Used together with DIAL GAUGE
(498247100).
N ST-498247001
498247100 DIAL GAUGE * Used for measuring backlash between side
gear and pinion, and hypoid gear.
¢ Used together with MAGNET BASE
(498247001).
ST-498247100
398507704 BLOCK ¢ Used for adjusting pinion height and preload.
* For T-type and VA1-type
ST-398507704
398177700 INSTALLER ¢ Used for installing the rear bearing cone.
¢ For T-type and VA2-type
ST-398177700
398457700 ATTACHMENT * Used for removing the side retainer.

@
@

ST-398457700

¢ For T-type

DI-12




General Description
DIFFERENTIALS

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS

398477703 DRIFT 2 * Used for press-fitting bearing race (rear) of dif-
ferential carrier.
¢ For T-type and VA2-type

ST-398477703

398437700 DRIFT * Used for installing the side oil seal.
¢ For T-type and VA2-type

398507702 DUMMY SHAFT » Used for adjusting pinion height and preload.
e For T-type
ST-398507702
398507703 DUMMY COLLAR * Used for adjusting pinion height and preload.
e For T-type
ST-398507703
398517700 REPLACER * Used for removing rear bearing cone.
¢ For T-type and VA2-type
ST-398517700
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General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398487700 DRIFT » Used for press-fitting side bearing cone.
* For T-type and VA2-type
ST-398487700
398507701 DIFFERENTIAL * Used for adjusting pinion height.
CARRIER GAUGE | e For T-type
ST-398507701
398527700 PULLER ASSY ¢ Used for removing the front and side oil seals.
* Used for removing side bearing cup. (T-type)
\
® =
ST-398527700
398417700 DRIFT ¢ Used for installing side bearing race.
¢ For T-type and VA2-type
ST-398417700
28099PA090 OIL SEAL PROTEC- | » Used for installing the rear drive shaft to the
TOR rear differential.
¢ For oil seal protection
ST28099PA090
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General Description

DIFFERENTIALS

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
28099PA100 DRIVE SHAFT * Used for removing the rear drive shaft from
REMOVER rear differential.
e For T-type
ST28099PA100
399703600 PULLER ASSY Used for removing companion flange.
ST-399703600
899874100 INSTALLER Used for installing the companion flange.
ST-899874100
498077000 REMOVER ¢ Used for removing the differential side bearing
cone.
* For VA2-type
ST-498077000
899864100 REMOVER Used for removing the differential side bearing.

ST-899864100

DI-15



DIFFERENTIALS

General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499277200 INSTALLER * Used for installing the front bearing cone.
* For VA2-type
ST-499277200
18758AA000 PULLER * Used for removing side bearing cup.
* For VA2-type
ST18758AA000
18759AA000 PULLER ASSY * Used for removing the differential side bearing
cone.
* For T-type
ST18759AA000
18678AA000 DUMMY SHAFT * Used for adjusting pinion height and preload.
ST18678AA000
18831AA010 DIFFERENTIAL * Used for adjusting pinion height.
% CARRIER GAUGE | For VA2-type
ST18831AA010

DI-16




General Description

DIFFERENTIALS

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18630AA010 WRENCH COMPL | Used for removing and installing the side oil
RETAINER seal holder.
e For VA-type
* WRENCH ASSY (499787000) can also be
used.
ST18630AA010
498175500 INSTALLER * Used for installing the rear bearing cone.
e For VA1-type
ST-498175500
498447100 INSTALLER ¢ Used for installing the oil seal.
e For VA1-type
ST-498447100
399520105 SEAT ¢ Used for removing the side bearing cone.
¢ Used together with PULLER SET
(899524100).
* For VA-type
ST-399520105
899524100 PULLER SET » Used for removing the differential side bearing

ST-899524100

cone.

¢ For VA-type
(1) Puller

(2) Cap

DI-17
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General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498485400 DRIFT * Used for installing side bearing cone.
* For VA1-type
ST-498485400
498505501 DIFFERENTIAL * Used for adjusting pinion height.
CARRIER GAUGE | For VA1-type
ST-498505501
498447110 DRIFT * Used for press-fitting the bearing race (front)
of the differential carrier.
I * For VA1-type
ST-498447110
498447150 DUMMY SHAFT * Used for adjusting pinion height and preload.
e For VA1-type
ST-498447150
498515500 REPLACER * Used for removing rear bearing cone.
e For VA1-type
ST-498515500

DI-18




General Description
DIFFERENTIALS

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499705404 SEAT * Used for removing the side bearing race.
¢ Used together with PULLER ASSY
(499705401).

e For VA1-type

ST-499705404

499705401 PULLER ASSY » Used for removing the side bearing race.
* Used together with SEAT (499705404).
* For VA-type

ST-499705401

18270KA020 SOCKET (E20) * Used for removing and installing the hypoid
driven gear.
* For VA2-type

ST18270KA020

18854AA000 ANGLE GAUGE ¢ Used for installing the hypoid driven gear.
* For VA2-type

ST18854AA000

DI-19
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General Description

ILLUSTRATION

TOOL NUMBER

DESCRIPTION

REMARKS

ST41399FG001

41399FG001

SPECIAL TOOL
ASSY

* Used for removing and installing the rear dif-
ferential mount bushing.

e Use (1), (3), (5), (6), (7), (8) and (9) for
removal.

¢ Use (2), (4), (5), (6), (7), (8) and (9) for installa-
tion.

(1) SPECIAL TOOL A (41399FG010)

(2) SPECIAL TOOL B (41399FG020)

(3) SPECIAL TOOL C (41399FG031)

(4) SPECIAL TOOL D (41399FG041)

(5) SPECIAL TOOL SLEEVE (41399FG050)
(6) SPECIAL TOOL RING (41399FG061)

(7) SPECIAL TOOL NUT (41399FG070)

(8) SPECIAL TOOL BEARING (41399FG080)
(9) SPECIAL TOOL SHAFT (41399FG091)

ST41399FG010

41399FG010

SPECIAL TOOL A

¢ Used for removing the rear differential mount
bushing.

¢ For combination of tools for removal, refer to
“SPECIAL TOOL ASSY (41399FG001)”.

ST41399FG020

41399FG020

SPECIAL TOOL B

* Used for installing the rear differential mount
bushing.

e For combination of tools for installation, refer
to “SPECIAL TOOL ASSY (41399FG001)".

ST41399FG031

41399FG031

SPECIAL TOOL C

* Used for removing the rear differential mount
bushing.

¢ For combination of tools for removal, refer to
“SPECIAL TOOL ASSY (41399FG001)”.
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DIFFERENTIALS

ST41399FG080

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
41399FG041 SPECIAL TOOL D * Used for installing the rear differential mount
bushing.
¢ For combination of tools for installation, refer
‘ to “SPECIAL TOOL ASSY (41399FG001)”".
ST41399FG041
41399FG050 SPECIAL TOOL * Used for removing and installing the rear dif-
SLEEVE ferential mount bushing.
* For combination of tools for removal and instal-
lation, refer to “SPECIAL TOOL ASSY
(41399FG001)".
ST41399FG050
41399FG061 SPECIAL TOOL * Used for removing and installing the rear dif-
RING ferential mount bushing.
* For combination of tools for removal and instal-
lation, refer to “SPECIAL TOOL ASSY
(41399FG001)".
ST41399FG061
41399FG070 SPECIAL TOOL * Used for removing and installing the rear dif-
NUT ferential mount bushing.
* For combination of tools for removal and instal-
lation, refer to “SPECIAL TOOL ASSY
\ (41399FG001)".
ST41399FG070
41399FG080 SPECIAL TOOL * Used for removing and installing the rear dif-
BEARING ferential mount bushing.

¢ For combination of tools for removal and instal-
lation, refer to “SPECIAL TOOL ASSY
(41399FG001)”.
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General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
41399FG091 SPECIAL TOOL * Used for removing and installing the rear dif-
SHAFT ferential mount bushing.
* For combination of tools for removal and instal-
lation, refer to “SPECIAL TOOL ASSY
(41399FG001)".
ST41399FG091
41399YC000 SOCKET WRENCH | Used for tightening the self-locking nut.
(17)
ST41399YC000
1B022XU0 SUBARU SELECT | Used for troubleshooting the electrical system.
MONITOR Il KIT
ST1B022XU0
2. GENERAL TOOL
TOOL NAME REMARKS

Transmission jack

Used for removing and installing the rear differential.

Puller

Used for removing the side bearing retainer.

Thickness gauge

Used for measuring clearance.

Hexagon wrench

plug.

Used for installing and removing the oil filler plug and oil drain

Tire lever

Used for removing the rear drive shaft. (VA-type)

DI-22




Differential Gear Oil

DIFFERENTIALS

2. Differential Gear Oil
A: INSPECTION

1) Remove the filler plug, and then check the gear
oil. Replace the gear oil if it is contaminated, dete-
riorated or cloudy. <Ref. to DI-23, REPLACE-
MENT, Differential Gear Oil.>

2) Check that the gear oil level is within =5 mm (-
0.2 in) from the bottom of the filler plug hole. If the
level is low, make sure that there is no oil leakage
and refill up to the bottom of filler plug hole.

NOTE:

On VA1-types at factory settings, the oil level may
be within —14 mm (0.6 in) from the bottom of the
filler plug. This is at normal level, requiring no oil re-
fill.

e T-type

DI-00521

(A) Filler plug
(B) Drain plug

* VA1-type

DI-00574

(A) Filler plug
(B) Drain plug

* VA2-TYPE

DI-00355

(A) Filler plug
(B) Drain plug

B: REPLACEMENT

CAUTION:

* Gear oil is extremely hot just after driving. Be
wary of receiving burns.

* Be careful not to spill the differential gear oil
on exhaust pipe. If gear oil is spilled, wipe it off
completely.

1) Lift up the vehicle.

2) Remove the drain plug and filler plug, and drain
the gear oil.

e T-type

DI-00356

(A) Filler plug
(B) Drain plug

* VA1-type

DI-00575

(A) Filler plug
(B) Drain plug

DI-23



Differential Gear Oil

DIFFERENTIALS

* VA2-TYPE

DI-00357

(A) Filler plug
(B) Drain plug

3) Tighten the drain plug.

NOTE:
e For the T-type, apply liquid gasket to the drain
plug.
* For VA type, use a new gasket.
Liquid gasket:
THREE BOND 1105 (Part No. 004403010) or
equivalent

Tightening torque:
T-type
49 N-m (5.0 kgf-m, 36.1 ft-Ib)
VA-type:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)
4) Fill the differential carrier with gear oil to the bot-
tom of filler plug.

NOTE:
Carefully refill oil while watching the level. Exces-
sive or insufficient oil must be avoided.

Recommended gear oil:
<Ref. to DI-2, SPECIFICATION, General De-
scription.>

Oil capacity:
0.8 2 (0.8 US qt, 0.7 Imp qt)
e T-type

DI-00391

(A) Filler plug
(B) Drain plug

* VAi-type

DI-00574

(A) Filler plug
(B) Drain plug

* VA2-TYPE

DI-00355

(A) Filler plug
(B) Drain plug

5) Install the filler plug.

NOTE:
e For the T-type, apply liquid gasket to the filler
plug.
* For VA type, use a new gasket.
Liquid gasket:
THREE BOND 1105 (Part No. 004403010) or
equivalent

Tightening torque:
T-type:
49 N-m (5.0 kgf-m, 36.1 ft-Ib)
VA-type:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)
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Front Differential Assembly
DIFFERENTIALS

3. Front Differential Assembly
A: NOTE

1. CVT MODEL

For front differential for the CVT model, refer to the
“CVT” section. <Ref. to CVT-262, Front Differential
Assembly.>

2. AT MODEL

For front differential of 5AT model, refer to “6AT”
section. <Ref. to 5AT-87, Front Differential Assem-
bly.>

3. MT MODEL

For front differential for the 6MT model, refer to the
“6MT” section. <Ref. to 6MT-75, Front Differential
Assembly.>
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Rear Differential (T-type)

DIFFERENTIALS

4. Rear Differential (T-type)
A: REMOVAL

1) Set the vehicle on a lift.

2) Shift the select lever or gear shift lever to neutral.
Release the parking brake.

Disconnect the ground cable from battery.
Loosen the wheel nuts.

Lift up the vehicle.

Remove the rear wheels.

8) Drain differential gear oil. <Ref. to DI-23, RE-
PLACEMENT, Differential Gear Oil.>

9) Remove the rear exhaust pipe.

e 2.5L SOHC model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.>

e 2.5 DOHC turbo model

<Ref. to EX(H4DOTC)-15, REMOVAL, Rear Ex-
haust Pipe.>

¢ 3.6 L model

<Ref. to EX(H6DO)-8, REMOVAL, Rear Exhaust
Pipe.>

10) Remove the heat shield cover.

~— N N N N
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4
5
6
7

11) Remove the propeller shaft. <Ref. to DS-10,
REMOVAL, Propeller Shaft.>

12) Loosen the self-lock nuts which hold the rear
differential to rear crossmember.

DI-00621

13) Remove the DOJ of rear drive shaft from rear
differential using ST or tire lever.

NOTE:

e For the T-type, use the ST.

¢ Forthe VA-type, use the tire lever.

T-type

ST 28099PA100 DRIVE SHAFT REMOVER

DI-00270

(A) Bolt

VA-type

When removing the DOJ from the rear differential,
place the tire lever against the bolt as shown in the
figure so as not to damage the side retainer.

7

B
2/ -

(A) Tire lever
(B) Bolt

14) Set the rear differential to transmission jack.

7 DI-00633

DI-26



Rear Differential (T-type)

DIFFERENTIALS

15) Remove the mass damper. (CVT model)

DI-00622
16) Remove the rear differential front member.

DI-00358

17) Remove the self-locking nuts which hold the
rear differential to the crossmember.

TRIIR

18) Pull out the rear differential stud bolt from rear
crossmember bushing.

NOTE:

When removing the stud bolt from the rear cross-
member bushing, carefully adjust the angle and lo-
cation of transmission jack and jack stand, if
necessary.

DI-00621

A
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DI-00623

19) Lower the transmission jack.

20) Pull out the axle shaft from rear differential.

NOTE:

e [f it is difficult to remove the axle shaft from rear
differential, use the ST for T-type and the tire lever
for VA-type.

ST 28099PA100 DRIVE SHAFT REMOVER

* |f a circlip is attached to the removed axle shaft
for VA2 type, remove the differential case assem-
bly and replace it with a new part.

DI-00624

21) Lower the transmission jack.
22) Secure the rear drive shaft to rear lateral link
using wire.

DI-00625

23) Remove the rear differential member plate from
rear differential.

DI-00626

(A) Rear differential member plate (CVT model)
(B) Rear differential member plate
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B: INSTALLATION

1) Attach the rear differential member plate to the
rear differential.

DI-00626

(A) Rear differential member plate (CVT model)
(B) Rear differential member plate

2) Set the rear differential to transmission jack.
3) Set the ST to the rear differential.
ST 28099PA090 OIL SEAL PROTECTOR

DI-00279

4) Insert the spline shaft until the spline portion
comes inside the side oil seal.

DI-00280

5) Remove ST from rear differential.

6) Push the rear differential from side to side to in-
sert the rear axle shaft into rear differential com-
pletely.

DI-00627

7) Adjust the transmission jack, if necessary, and
insert the rear differential stud bolt into rear cross-
member bushing properly.

~ —— 4%‘
S

=)
1S

DI-00623

8) After inserting the rear differential stud bolt into
the rear crossmember bushing, lift up the transmis-
sion jack and align the rear differential to its attach-
ment position.

\ O 74 DI-00628

9) Tighten a new self-locking nut temporarily to rear
crossmember.
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10) Install the rear differential front member with a
new self-locking nut.

Tightening torque:
T1: 50 N-m (5.1 kgf-m, 36.9 ft-Ib)
T2: 110 N-m (11.2 kgf-m, 81.1 ft-Ib)

5
DA\
4"*» O % <

%

@)
- / N —
DI-00629

11) Install the mass damper with a new self-locking
nut. (CVT model)
Tightening torque:

50 N-m (5.1 kgf-m, 36.9 ft-Ib)

DI-00622

12) Tighten the self-locking nut.

NOTE:

For models other than OUTBACK model, tighten
the self-locking nut using the ST.

ST 41399YC000 SOCKET WRENCH (17)

Tightening torque:
70 N-m (7.1 kgf-m, 51.6 ft-Ib)

DI-00630

13) Remove the transmission jack.
14) Install the propeller shaft. <Ref. to DS-11, IN-
STALLATION, Propeller Shaft.>

15) Install the heat shield cover.
Tightening torque:

16) Install the rear exhaust pipe.

e 2.5L SOHC model

<Ref. to EX(H4S0O)-8, INSTALLATION, Rear Ex-
haust Pipe.>

e 2.5 L DOHC turbo model

<Ref. to EX(H4DOTC)-15, INSTALLATION, Rear
Exhaust Pipe.>

¢ 3.6 L model

<Ref. to EX(H6DO)-8, INSTALLATION, Rear Ex-
haust Pipe.>

17) Fill differential gear oil. <Ref. to DI-23, RE-
PLACEMENT, Differential Gear Oil.>

18) Installing procedure hereafter is in the reverse
order of removal.

19) Perform “Rear Differential Inspection Mode”
using the Subaru Select Monitor. (CVT model)
<Ref. to DI-83, Rear Differential Inspection Mode.>

CAUTION:

Be sure to perform Rear Differential Inspection
Mode when the following work has been per-
formed.

¢ Replacement of rear differential

* Replacement of rear differential hypoid gear
set

* Replacement of transmission assembly

* Replacement of front differential hypoid gear
set

DI-29
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C: DISASSEMBLY

To detect the real cause of trouble, inspect the fol-
lowing items before disassembling.

* Tooth contact and backlash between hypoid
driven gear and drive pinion

¢ Hypoid driven gear runout on its back surface

* Total preload of drive pinion

1) Set the ST on vise and install the differential as-
sembly to ST.

ST 398217700 ATTACHMENT SET

DI-00061

2) Remove the drain plug and filler plug.
3) Remove the air breather cap.

NOTE:

* Do not attempt to replace the air breather cap un-
less necessary.

* Whenever the air breather cap is removed, re-
place it with a new part.

DI-00672

(A) Air breather cap
(B) Rear cover

4) Remove the bolts, and then remove the rear
cover.

5) Remove the side retainer attachment bolts, set
the ST to differential case, and extract the side re-
tainers RH and LH with a puller.

NOTE:

* Side retainer shim of each side should be kept
together with its mating retainer.

* Keep the side retainers separate by attaching
tags or in similar ways to make it possible to identify
RH and LH sides.

ST 398457700 ATTACHMENT

- _—1\
AT

—

DI-00064
6) Pull out the differential case assembly from the
differential carrier.

NOTE:
Be careful not to hit the teeth of hypoid driven gear
against the differential carrier.

DI-00065

7) When replacing the side bearing, remove the
bearing cup from the side retainer using ST.
ST 398527700 PULLER ASSY

DI-00066
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8) Using the ST, remove the bearing cone.

NOTE:

* Do not attempt to disassemble the parts unless
necessary.

* Set the puller so that its claws catch the edge of
the bearing cone.

* Never mix up the RH and LH bearing races and
cones.

ST 18759AA000 PULLER ASSY

DI-00316

9) Remove the hypoid driven gear by loosening hy-
poid driven gear bolts.

DI-00068

10) Remove the pinion shaft lock pin from driven
gear side using ST.
ST 899904100

STRAIGHT PIN REMOVER

DI-00237

11) Draw out the pinion mate shaft and remove pin-
ion mate gears, side gears and thrust washers.

NOTE:

The gears should be marked or kept separated
right and left, and front and rear as well as thrust
washers.

DI-00238

(A) Side gear

(B) Pinion mate gear
(C) Thrust washer
(D) Differential case
(E) Pinion mate shaft

12) Remove the self-locking nut while holding the
companion flange with ST.
ST 498427200 FLANGE WRENCH

DI-00071
13) Extract the companion flange with a puller.

DI-00142

(A) Companion flange
(B) Puller
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14) Press the end of drive pinion shaft and extract it
together with rear bearing cone, pinion height ad-
justing washer and washer by using the ST.

NOTE:
Hold the drive pinion so as not to drop it.
ST 398467700 DRIFT

DI-00073

15) Remove the rear bearing cone from drive pin-
ion while supporting the cone with ST.

NOTE:

Place the replacer so that its center-recessed side
faces the pinion gear.

ST 398517700 REPLACER

 (

DI-00074
16) Remove the front oil seal from differential carri-
er using ST.
ST 398527700 PULLER ASSY
(A)
/
J
(B)
DI-00145

(A) Differential carrier
(B) Front oil seal

17) Remove the pilot bearing together with the front
bearing cone and spacer using the ST.
ST 398467700 DRIFT

(C) (A)
DI-00076

(A) Pilot bearing

(B) Spacer

(C) Front bearing

(D) Rear bearing cup

18) When replacing the bearings, hit out the front
bearing cup and rear bearing cup in this order using
a brass bar.

(A)
O
4 y TR -
g: %—@
(B)
DI-00077

(A) 2 cutout portions along diagonal lines
(B) Tap alternately with brass bar.

D: ASSEMBLY

NOTE:

* Assemble in the reverse order of disassembly.

* Check and adjust each part during assembly.

e Keep the shims and washers in order, so that
they are not improperly installed.

* Thoroughly clean the surfaces on which the
shims, washers and bearings are to be installed.

* Apply gear oil when installing the bearings and
thrust washers.

* Be careful not to mix up the RH and LH bearing
races.

* Use a new O-ring and gasket.

* Replace the oil seal with a new part at every dis-
assembly.

¢ Be careful not to mix up the oil seal RH and LH.
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* Apply differential gear oil to the lips when install-
ing the oil seal.

DI-00078
1) Adjusting preload for front and rear bearings

NOTE:
Adjust the bearing preload between front and rear
bearings with spacer and washer. Pinion height ad-
justing washer is not affected by this adjustment.
The adjustment must not be carried out with oil seal
inserted.
(1) Install the rear bearing race into the differen-
tial carrier using ST1 and ST2.
ST1 398477701 HANDLE
ST2 398477703 DRIFT 2

. L

(2) Install the front bearlng race to the differen-
tial carrier using ST1 and ST2.

ST1 398477701 HANDLE

ST2 398477702 DRIFT
(3) Insert the ST1 into carrier with the pinion
height adjusting washer and rear bearing cone
fitted onto it.

NOTE:

e |f tooth contact (drive pinion, hypoid driven gear)
is normal in the inspection before disassembling,
verify that the washer is not deformed, and then re-
use the used washer.

* Use new rear bearing cone.

(4) Install the preload adjusting spacer and
washer, front bearing cone, ST2, companion
flange, washer and self-locking nut.

ST1 398507702 DUMMY SHAFT

ST2 398507703 DUMMY COLLAR

ST2 ST1

DI-00080

(A) Pinion height adjusting washer
(B) Preload adjusting spacer
(C) Preload adjusting washer

(5) Turn the ST1 by hand to smooth the bear-
ing, and tighten the self-locking nut while mea-
suring the initial load or initial torque with a
spring scale or torque wrench. Select the pre-
load adjusting washer and spacer so that the
specified preload is obtained when nut is tight-
ened to the specified torque.

NOTE:

* Use a new self-locking nut.

* Measure the preload in direction of tangent to the
flange.

* Be careful not to give excessive preload.

* When tightening the self-locking nut, lock ST1
with ST2 as shown in the figure.

ST1 398507702 DUMMY SHAFT

ST2 398507704 BLOCK

Tightening torque:
181.5 N-m (18.5 kgf-m, 133.9 ft-Ib)

DI-00081
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Initial load: 2) Adjusting drive pinion height:

17.7 — 38.8 N (1.8 — 4.0 kgf, 4.0 — 8.7 Ibf) Adjust the drive pinion height with washer installed
between the rear bearing cone and the back of pin-
ion gear.

(1) Attach the ST2.

NOTE:

At this time, install a provisionally selected or previ-
ously used pinion height adjusting washer. Mea-
sure and record the thickness.

ST1 398507702 DUMMY SHAFT

ST2 398507701 DIFFERENTIAL CARRIER
DI-00117 GAUGE

ST3 398507703 DUMMY COLLAR

Initial torque:

Preload adjusting washer

0.67 — 1.47 N-m (0.07 — 0.15 kgf-m, 0.49 — ST3 ST1 | RH | [ST2
1.08 ft-Ib)
—
I
DI-00083
(A) Pinion height adjusting washer
DI-00481

(2) Measure the clearance “N” between the end
of ST2 and the end surface of ST1 by using a

Part No. Thickness mm (in) thickness gauge.
383705200 2.59 (0.1020) NOTE:
383715200 257 (0.1012) Make sure there is no clearance between the case
383725200 2.55 (0.1004) and ST2.
383735200 2.53 (0.0996) ST1 398507702 DUMMY SHAFT
383745200 2.51 (0.0988) ST2 398507701 DIFFERENTIAL CARRIER
383755200 2.49 (0.0980) GAUGE
383765200 2.47 (0.0972)
383775200 2.45 (0.0965)
383785200 2.43 (0.0957)
383795200 2.41 (0.0949)
383805200 2.39 (0.0941)
383815200 2.37 (0.0933)
383825200 2.35 (0.0925)
383835200 2.33(0.0917)
383845200 2.31 (0.0909) T o084

Preload adjusting spacer

Part No. Length mm (in)
383695201 56.2 (2.213)
383695202 56.4 (2.220)
383695203 56.6 (2.228)
383695204 56.8 (2.236)
383695205 57.0 (2.244)
383695206 57.2 (2.252)
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(3) Obtain the thickness of pinion height adjust-
ing washer to be inserted from the following for-
mula, and replace the temporarily installed

washer with this one.

T=To+N-=(Hx 0.01) — 0.20 mm (0.0079 in)
NOTE:

Use copies of this page.

3) Install the selected pinion height adjusting wash-
er on drive pinion, and press the rear bearing cone
into position with ST.

ST 398177700

INSTALLER

Thickness of pinion height adjusting

T washer mm (in)

Thickness of washer temporarily

To inserted mm (in)

N Clearance of thickness gauge mm (in)

H Figure marked on drive pinion head

Memo:

DI-00085

4) Insert the drive pinion into the differential carrier,
and install the preselected preload adjusting spac-
er and washer.

(Example of calculation) (A)
To=2.20 mm (0.0866 in) + 1.20 mm (0.0472 in -
= 3.40 mm (0.5339 in) : ( ) ® /1/ ™ “
N = 0.23 mm (0.0091 in) (©) @
H=+1 g - -~
T =3.40 mm (0.1339 in) + 0.23 mm (0.0091 in) < _
—0.01 mm (0.0004 in) — 0.20 mm (0.0079 in) = N7
3.42 mm (0.1346 in)
Result: Thickness = 3.42 mm (0.1346 in)
Therefore use washer 383605200. DI-00086
Pinion height adjusting washer (A) Drive pinion
Part No. Thickness mm (in) (B) Preload adjusting spacer
383495200 3.09 (0.1217) (C) Preload adjusting washer
383505200 3.12 (0.1228) (D) Differential carrier
383515200 3.15 (0.1240) _ _ _ .
383525200 3.18 (0.1252) Eézrﬁ’reg_?gl; r:r(;esfltgnt bearing cone into case with
383535200 321 (0.1264) ST1 398507703 DUMMY COLLAR
383545200 3.24 (0.1276) ST2 399780104 WEIGHT
383555200 827 (0.1287) ST3 899580100 INSTALLER
383565200 3.30 (0.1299)
383575200 3.33(0.1311)
383585200 3.36 (0.1323)
383595200 3.39 (0.1335)
383605200 3.42 (0.1346)
383615200 3.45 (0.1358)
383625200 3.48 (0.1370)
383635200 3.51(0.1382)
383645200 3.54 (0.1394)
383655200 3.57 (0.1406) DI-00087
383665200 3.60 (0.1417)
383675200 3.63 (0.1429)
383685200 3.66 (0.1441)
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6) Insert the spacer, then press-fit the pilot bearing
with ST1 and ST2.

ST1 399780104 WEIGHT

ST2 899580100 INSTALLER

DI-00088

7) Using the ST, install the oil seal.

NOTE:

* Use a new oil seal.

* Press-fit until the oil seal end comes 1 mm (0.04
in) inward from end of carrier.

* Apply differential gear oil to the oil seal lips.

ST 498447120  INSTALLER

DI-00089

8) Press-fit the companion flange with ST1 and
ST2.

NOTE:

Be careful not to damage the bearing.
ST1 899874100 INSTALLER
ST2 399780104 WEIGHT

DI-00090

9) Apply seal material on the drive pinion shaft
thread and new self-locking nut seat.

Seal material:
THREE BOND 1324 (Part No. 004403042) or
equivalent
10) Attach the new self-locking nut and use the ST
to fix the companion flange in place, then tighten
the self-locking nut.

Tightening torque:
181.5 N-m (18.5 kgf-m, 133.9 ft-Ib)
ST 498427200 FLANGE WRENCH

DI-00091
11) Check the initial torque or initial load.

Initial load:
17.7 — 38.8 N (1.8 — 4.0 kgf, 4.0 — 8.7 Ibf)

DI-00117

Initial torque:
0.67 — 1.47 N-m (0.07 — 0.15 kgf-m, 0.49 —
1.08 ft-Ib)

DI-00481
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12) Assembling differential case

Install the side gears and pinion mate gears, with
their thrust washers and pinion mate shaft, into the
differential case.

NOTE:

* Apply gear oil on both sides of the washer and on
the side gear shaft before installing.

¢ Insert the pinion mate shaft into the differential
case by aligning the lock pin holes.

e

DI-00239
(1) Measure the side gear backlash.

Side gear backlash:
0.10 — 0.20 mm (0.004 — 0.008 in)

DI-00240

(2) Adjust the backlash as specified by select-
ing side gear thrust washer.

Side gear thrust washer
Part No. Thickness mm (in)
383445201 0.75 — 0.80 (0.0295 — 0.0315)
383445202 0.80 — 0.85 (0.0315 — 0.0335)
383445203 0.85 — 0.90 (0.0335 — 0.0354)

(3) Check the condition of rotation after apply-
ing oil to the gear tooth surfaces and thrust
washer surfaces.
(4) Drive the pinion shaft lock pin into the differ-
ential case.

13) Install the driven gear to the differential case.

NOTE:
e Before installing bolts, apply seal material to bolt
threads.

Seal material:
THREE BOND 1324 (Part No. 004403042) or
equivalent
¢ Make sure there is no clearance between the dif-
ferential case and driven gear.
¢ Tighten opposing bolts in order.

Tightening torque:
103 N-m (10.5 kgf-m, 76.0 ft-Ib)

DI-00068

14) Using the ST, press-fit the side bearing to the
differential case.
ST 398487700

DRIFT

GG7

|

DI-00095
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15) Assembling side retainer (4) Align the arrow mark on the differential car-
(1) Using the ST, press-fit the side bearing out- rier with the arrow mark on the side retainer
er race to the side retainer. when installing the side retainer.

ST 398417700 DRIFT NOTE:

Be careful that the side bearing outer race is not
damaged by the bearing roller.

DI-00324
(2) Install the oil seal. <Ref. to DI-77, RE-

PLACEMENT, Rear Differential Side Oil Seal.> DI-00543
16) Side retainer shim adjustment . _
(1) The hypoid driven gear backlash and side (A) - Arrow mark (on the side retainer)
bearing preload can be adjusted by the side re- (B) Arrow mark (on the differential carrier)
tainer shim thickness. ) . )
(2) Install the differential case assembly into dif- (5) Tighten the side retainer bolts.
ferential carrier in the reverse order of disas- Tightening torque:
sembly. 10.5 N-m (1.1 kgf-m, 7.7 ft-Ib)
NOTE:
Be careful not to hit the teeth of hypoid driven gear
against the differential carrier.
=)

\

I |
DI-00487

(6) Measure the hypoid driven gear to drive pin-
ion backlash. Set the magnet base on differen-

DI-00065 tial carrier. Align the contact point of dial gauge
(3) Install the side retainer shim and O-ring. with tooth face of hypoid driven gear, and move
hypoid driven gear while holding drive pinion
NOTE: _ still. Read the value indicated on dial gauge. If
* Usenew O-rings. _ . _ the backlash is outside the standard range, ad-
* Be careful not to mix up the side retainer shim just the side retainer shim by the following
RH and LH. method.
* Replace broken or corroded side retainer shims *When backlash is less than 0.1 mm (0.004
with a new part of the same thickness. in):
Side retainer shim Reduce the thickness of shim on the back side
Part No. Thickness mm (in) of the hypoid driven gear and increase the
383475201 0.20 (0.0079) tphc;?(;(g?if/se r?fgser;lrms on the teeth side of the hy-
383475202 025 (0.0098) *When backlash exceeds 0.2 mm (0.008 in):
383475203 0.30(0.0118) Increase the thickness of shim on the back side
383475204 0.40 (0.0157) of the hypoid driven gear and reduce the thick-
383475205 0.50 (0.0197) ness of shims on the teeth side of the hypoid

driven gear.
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Backlash:
0.10 — 0.20 mm (0.004 — 0.008 in)

DI-00099

(7) Measure the total preload of the drive pin-
ion. If the total preload is not within specifica-
tion, adjust the thickness of side retainer shims,
increasing/reducing both shims by an even
amount at a time.

Total preload:

20.7 — 54.4 N (2.1 — 5.5 kgf, 4.7 — 12.2 Ibf)
17) Recheck the hypoid driven gear to drive pinion
backlash.

Backlash:
0.10 — 0.20 mm (0.004 — 0.008 in)

DI-00099

18) Check the runout on the back side of the hypoid
driven gear, and make sure that the pinion and hy-
poid driven gears rotate smoothly. If the hypoid
driven gear runout on its back surface exceeds the
specification, check for any foreign objects be-
tween the hypoid driven gear and differential case,
and for any deformation of the case or gear.

Hypoid driven gear back surface runout:
0.05 mm (0.002 in)

-—

9
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DI-00101

19) Checking and adjusting the tooth contact of hy-
poid driven gear
(1) Apply lead-free red dye evenly on the both
sides of three to four teeth of the hypoid driven
gear. Check the contact pattern after rotating
the hypoid driven gear several revolutions back
and forth until a definite contact pattern appears
on the hypoid driven gear.
(2) When the contact pattern is not correct, re-
adjust.

NOTE:
Be sure to wipe off the lead-free red dye completely
after the adjustment is completed.
e Correct tooth contact
Check item: Tooth contact pattern is slightly
shifted toward toe side under no-load rota-
tion. (When driving, it moves towards the
heel side.)

MT-01401

(A) Toe side
(B) Heel side
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* Face contact * Flank contact
Check item: Backlash is too large. Check item: Backlash is too small.
Contact pattern Contact pattern
— — \_
AT-00208 AT-00209
Corrective action: Increase thickness of pinion Corrective action: Reduce the thickness of pin-
height adjusting washer according to the proce- ion height adjusting washer according to the
dure for bringing drive pinion close to hypoid procedure for bringing drive pinion away from
driven gear side. hypoid driven gear.
m» =
= == 10
] !
$ |
AT-00212 AT-00213
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* Toe contact (inside contact)

Check item: Teeth contact area is too small.

Contact pattern

\_

AT-00210

Corrective action: Reduce the thickness of pin-
ion height adjusting washer according to the
procedure for bringing drive pinion away from

hypoid driven gear.

=2 0 o

AT-00213

DI-41

e Heel contact (outside end contact)
Check item: Teeth contact area is too small.
Contact pattern

\_

AT-00211

Corrective action: Increase thickness of pinion
height adjusting washer according to the proce-
dure for bringing drive pinion close to hypoid
driven gear side.

pfa—SNEDR
U

AT-00212
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20) If proper tooth contact is not obtained, readjust
the drive pinion height by changing the RH and LH

side retainer shims and the hypoid gear backlash.
(1) Drive pinion height
ST1 398507702 DUMMY SHAFT
ST2 398507701 DIFFERENTIAL CARRIER
GAUGE

DI-00084
T=To+N - (H x 0.01) — 0.20 mm (0.0079 in)

Thickness of pinion height adjusting

T washer mm (in)

Thickness of washer temporarily

To inserted mm (in)

N Clearance of thickness gauge mm (in)

H Figure marked on drive pinion head

Memo:

(2) Hypoid gear backlash

Backlash:
0.10 — 0.20 mm (0.004 — 0.008 in)

DI-00099
21) Remove the RH and LH side retainers.

22) Install the O-ring to left and right side retainers.

NOTE:
Use new O-rings.

23) Install the oil seal to the side retainer of both
sides. <Ref. to DI-77, REPLACEMENT, Rear Dif-

ferential Side Oil Seal.>

24) Align the arrow mark on the differential carrier
with the arrow mark on the side retainer when in-
stalling the side retainer.

DI-00543

(A) Arrow mark (on the side retainer)
(B) Arrow mark (on the differential carrier)

25) Apply liquid gasket to the bolts indicated by ar-
rows, and tighten the bolts.

Liquid gasket:
THREE BOND 1110B (Part No. K0879Y0020)
or equivalent

Tightening torque:
10.5 N-m (1.1 kgf-m, 7.7 ft-Ib)

\

|
DI-00461

26) Install the gasket and rear cover, and tighten
the bolts to specified torque.

NOTE:
Use a new gasket.

Tightening torque:
29.5 N-m (3.0 kgf-m, 21.8 ft-Ib)

DI-00490
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27) Install the air breather cap.

NOTE:
When installing the air breather cap, do not tap sec-
tion (A). Be sure to tap section (B) to install.

DI-00674

28) Install the drain plug.

NOTE:

Apply liquid gasket to the drain plug.

Liquid gasket:
THREE BOND 1105 (Part No. 004403010) or
equivalent

Tightening torque:
49 N-m (5.0 kgf-m, 36.1 ft-Ib)
29) Install the filler plug.

E: INSPECTION

Wash all the disassembled parts clean, and exam-
ine them for wear, damage and other defects. Re-
pair or replace the defective parts as necessary.
1) Hypoid driven gear and drive pinion

e [f there is evidently an abnormal tooth contact,
find out the cause and adjust until the teeth contact
correctly. Replace the gear if there is an excessive
worn or an incapable adjustment.

e [f crack, cutout or seizure is found, replace the
parts as a set. Slight damage of some teeth can be
corrected by oil stone or the like.

2) Side gear and pinion mate gear

* Replace if cracks, scoring or other defects are
evident on the tooth surface.

* Replace if thrust washer contact surface is worn
or seized. Slight damages of the surface can be
corrected by oil stones or equivalent.

3) Bearing

Replace if seizure, peeling, wear, rust, dragging
during rotation, noise or other defect is evident.

4) Thrust washer of the side gear and pinion mate
gear

Replace if seized, flawed, abnormally worn or hav-
ing other defects.

5) Qil seal

Replace if deformed or damaged, and at every dis-
assembling.

6) Differential carrier

Replace if the bearing bores are worn or damaged.
7) Differential case

Replace if sliding surfaces are abnormally worn,
burned, or cracked.

8) Companion flange

Replace if the oil seal lip contact surface shows
cracking.
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1. SIDE GEAR BACKLASH

Using a dial gauge, check the backlash of side
gear.

Side gear backlash:

0.10 — 0.20 mm (0.004 — 0.008 in)
If the side gear backlash is not within the specifica-
tion, select the side gear thrust washer and adjust
the side gear backlash.

DI-00315

2. HYPOID DRIVEN GEAR BACKLASH

Using a dial gauge, check the backlash of hypoid
driven gear.

Hypoid driven gear backlash:

0.10 — 0.20 mm (0.004 — 0.008 in)
If the hypoid driven gear backlash is not within the
specification, adjust the side bearing preload or re-
pair if necessary.

DI-00099

3. HYPOID DRIVEN GEAR RUNOUT ONITS
BACK SURFACE

Using a dial gauge, check the hypoid driven gear
back surface runout.

Hypoid driven gear back surface runout:

0.05 mm (0.002 in)
If the hypoid driven gear runout exceeds specifica-
tion, replace the hypoid driven gear.

DI-00101
4. TOOTH CONTACT BETWEEN HYPOID
DRIVEN GEAR AND DRIVE PINION

Inspect the tooth contact between the hypoid driv-
en gear and drive pinion. <Ref. to DI-32, ASSEM-
BLY, Rear Differential (T-type).>

5. TOTAL PRELOAD
Using a spring scale, check the total preload.

Total preload:

20.7—54.4 N (2.1 — 5.5 kgf, 4.7 — 12.2 Ib)
If the total preload is not within the specification,
adjust the side retainer shim.

DI-00117
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6. COMPANION FLANGE

1) If rust or dirt is attached to the companion flange,
remove them.

2) Set a dial gauge at a companion flange surface
(mating surface of propeller shaft and companion
flange), and then measure the companion flange
runout.

Limit of runout:
0.08 mm (0.003 in)

DI-00360

3) Set the gauge inside of the companion flange,
and measure the runout.

Limit of runout:
0.08 mm (0.003 in)

DI-00361

4) If either runout exceeds the limit, move the
phase of companion flange and drive pinion 90°
each, and find the point where the runout is within
the limit.

5) If the runout exceeds the limit even after chang-
ing the phase, replace the companion flange and
recheck the runout.

6) If the runout exceeds the limit after replacing the
companion flange, the drive pinion may be assem-
bled incorrectly or bearing is faulty.

F: ADJUSTMENT

1. SIDE GEAR BACKLASH

Adjust the side gear backlash. <Ref. to DI-32, AS-
SEMBLY, Rear Differential (T-type).>

2. HYPOID DRIVEN GEAR BACKLASH
Adjust hypoid driven gear backlash. <Ref. to DI-32,
ASSEMBLY, Rear Differential (T-type).>

3. TOOTH CONTACT BETWEEN HYPOID
DRIVEN GEAR AND DRIVE PINION

Adjust the tooth contact between hypoid driven
gear and drive pinion gear. <Ref. to DI-32, ASSEM-
BLY, Rear Differential (T-type).>

4. TOTAL PRELOAD

Adjust the side retainer shim. <Ref. to DI-32, AS-
SEMBLY, Rear Differential (T-type).>
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5. Rear Differential (VA-type)
A: REMOVAL

The removal procedure for VA-type is included in
“REMOVAL” for T-type. <Ref. to DI-26, REMOVAL,
Rear Differential (T-type).>

B: INSTALLATION

The installation procedure for VA-type is included
in “INSTALLATION” for T-type. <Ref. to DI-28, IN-
STALLATION, Rear Differential (T-type).>

C: DISASSEMBLY

1. VA1-TYPE

To detect the real cause of trouble, inspect the fol-
lowing items before disassembling.

e Tooth contact and backlash between hypoid
driven gear and drive pinion

* Hypoid driven gear runout on its back surface

e Total preload of drive pinion

1) Set the ST on vise and install the differential as-
sembly to ST.

ST 398217700 ATTACHMENT SET

DI-00129

2) Remove the drain plug and filler plug.

3) Remove the rear cover by removing retaining
bolts.

NOTE:

Remove it by tapping with a plastic hammer.

DI-00130

4) Remove the air breather cap.

NOTE:

* Do not attempt to replace the air breather cap un-
less necessary.

e Whenever the air breather cap is removed, re-
place it with a new part.

DI-00561

(A) Air breather cap
(B) Rear cover

5) Remove the lock plate RH and LH.

DI-00132
6) Remove the side retainer RH and LH with ST.

NOTE:

When keeping the retainers aside, use labels etc.
to avoid confusing the left and right.

ST 18630AA010 WRENCH COMPL RETAIN-

DI-00133
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7) Pull out the differential case assembly from dif-
ferential carrier.

NOTE:
Be careful not to hit the teeth of hypoid driven gear
against the differential carrier.

DI-00134

8) Remove the bearing race from side retainer RH
and LH with ST1 and ST2.

ST1 499705401 PULLER ASSY

ST2 499705404 SEAT

S

T\

DI-00135

(A) Bearing race
(B) Side retainer

9) Remove the oil seal from the RH and LH side re-
tainers using a screwdriver.

NOTE:
Perform this operation only when changing oil seal.

DI-00136

10) Extract the bearing cone with ST1 and ST2.

NOTE:

* Do not attempt to disassemble the parts unless
necessary.

» Set the puller so that its claws catch the edge of
the bearing cone.

» Store so that the right and left side bearing races
and cones are not mixed together.

ST1 899524100 PULLER SET

ST2 399520105 SEAT

ig

ST2

DI-00137

11) Remove the hypoid driven gear by loosening
hypoid driven gear bolts.

DI-00068

12) Remove the spring pin from hypoid driven gear
side using ST.
ST 899904100

STRAIGHT PIN REMOVER

DI-00237
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13) Draw out the pinion mate shaft and remove pin-
ion mate gears, side gears and thrust washers.

NOTE:

The gears should be marked or kept separated
right and left, and front and rear as well as thrust
washers.

DI-00238

) Side gear

) Pinion mate gear
(C) Thrust washer

) Differential case

) Pinion mate shaft

14) Remove the self-locking nut while holding the

companion flange with ST.
ST 498427200 FLANGE WRENCH

[\ DI-00141
15) Extract the companion flange with a puller.

DI-00142

(A) Companion flange
(B) Puller

16) Press the end of drive pinion shaft and extract it
together with rear bearing cone, pinion height ad-
justing washer and washer by using the ST.

NOTE:
Hold the drive pinion so as not to drop it.
ST 398467700 DRIFT

DI-00073

17) Remove the rear bearing cone from drive pin-
ion by supporting the cone with ST.

NOTE:
Place the replacer so that its center-recessed side

faces the pinion gear.
ST 498515500 REPLACER

 (

[ —

w7
=
- DI-00074

18) Remove the front oil seal from differential carri-
er using ST.
ST 398527700 PULLER ASSY

(A)

DI-00145

(A) Differential carrier
(B) Front oil seal
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19) Remove the pilot bearing together with the front
bearing cone and spacer using the ST.
ST 398467700 DRIFT

BCw o\
T

A

S

T

©) (A)
DI-00076
(A) Pilot bearing
(B) Spacer
(C) Front bearing
(D) Rear bearing cup

20) When replacing the bearings, hit out the front
bearing cup and rear bearing cup in this order using
a brass bar.

DI-00077

(A) 2 cutout portions along diagonal lines
(B) Tap alternately with brass bar.

2. VA2-TYPE

To detect the real cause of trouble, inspect the fol-
lowing items before disassembling.

* Tooth contact and backlash between hypoid
driven gear and drive pinion

* Total preload of drive pinion

1) Set the ST on vise and install the differential as-
sembly to ST.

ST 398217700 ATTACHMENT SET

DI-00363

2) Remove the drain plug and filler plug.

3) Remove the rear cover by removing retaining
bolts.

NOTE:

Remove it by tapping with a plastic hammer.

DI-00388

4) Remove the air breather cap.

NOTE:

* Do not attempt to replace the air breather cap un-
less necessary.

* Whenever the air breather cap is removed, re-
place it with a new part.

DI-00562

(A) Air breather cap
(B) Rear cover

5) Remove the lock plate RH and LH.

DI-00364
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6) Remove the side retainer RH and LH with ST.

NOTE:

When keeping the retainers aside, use labels etc.

to avoid confusing the left and right.

ST 18630AA010 WRENCH COMPL RETAIN-
ER

DI-00365

7) Pull out the differential case assembly from dif-
ferential carrier.

NOTE:
Be careful not to hit the teeth of hypoid driven gear
against the differential carrier.

DI-00366

8) Remove the bearing race from side retainer RH
and LH with ST and the press.

NOTE:

* Be sure to turn the bolt of the ST by hand.

» Set the puller so that its claws catch the groove
of side retainer.

ST 18758AA000 PULLER

DI-00367

(A) Groove
(B) Claw

(A) Side retainer

9) Remove the oil seal from the RH and LH side re-
tainers using a screwdriver.

NOTE:
Perform this operation only when changing oil seal.

DI-00369

DI-50



Rear Differential (VA-type)

DIFFERENTIALS

10) Extract the bearing cone with ST1, ST2 and
ST3.

NOTE:

* Do not attempt to disassemble the parts unless
necessary.

* Never mix up the RH and LH bearing races and
cones.

ST1 498077000 REMOVER

ST2 399520105 SEAT

ST3 899864100 REMOVER

=
X
/ TSI\

DI-00370

11) Using the ST, loosen the hypoid driven gear
bolt and remove the hypoid driven gear.
ST 18270KA020 SOCKET (E20)

)

12) Remove the spring pin from hypoid driven gear
side using ST.
ST 899904100

DI-00640

STRAIGHT PIN REMOVER

DI-00642

13) Draw out the pinion mate shaft and remove pin-
ion mate gears, side gears and thrust washers.

NOTE:

The gears should be marked or kept separated
right and left, and front and rear as well as thrust
washers.

DI-00639

(A) Side gear

(B) Pinion mate gear
(C) Thrust washer
(D) Differential case
(E) Pinion mate shaft

14) Remove the circlip from the side gear.

DI-00638

15) Remove the self-locking nut while holding the
companion flange with ST.
ST 498427200 FLANGE WRENCH

DI-00372
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16) Extract the companion flange using a puller.

DI-00394

(A) Companion flange
(B) Puller

17) Removes the drive pinion shaft.
18) Remove the rear bearing cone from drive pin-
ion by supporting the cone with ST.

NOTE:

Place the replacer so that its center-recessed side
faces the pinion gear.

ST 398517700 REPLACER

Y —

19) Remove the front oil seal from differential carri-
er using screwdriver.

20) Remove the pilot bearing, front bearing cone
and spacer.

ﬁ—%*\@ —e

D

® e ® W
DI-00374

(A) Pilot bearing

(B) Spacer

(C) Front bearing

(D) Rear bearing cup

21) When replacing the bearings, hit out the front
bearing cup and rear bearing cup in this order using
a brass bar.

DI-00077

(A) 2 cutout portions along diagonal lines
(B) Tap alternately with brass bar.

D: ASSEMBLY

1. VA1-TYPE

NOTE:

* Assemble in the reverse order of disassembly.

* Check and adjust each part during assembly.

* Use new gaskets and O-rings.

e Keep the shims and washers in order, so that
they are not improperly installed.

* Thoroughly clean the surfaces on which the
shims, washers and bearings are to be installed.

* Apply gear oil when installing the bearings and
thrust washers.

* Be careful not to mix up the RH and LH bearing
races.

* Replace the oil seal and O-ring with a new part at
every disassembly.

e Be careful not to mix up the differential oil seal
RH and LH.

* Apply differential gear oil to the lips when install-
ing the oil seal.

DI-00078
1) Adjusting preload for front and rear bearings

NOTE:

Adjust the bearing preload between front and rear
bearings with spacer and washer. Pinion height ad-
justing washer is not affected by this adjustment.
The adjustment must not be carried out with oil seal
inserted.
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(1) Install the rear bearing race into the differen-
tial carrier using ST1 and ST2.

ST1 398477701 HANDLE

ST2 398477702 DRIFT

DI-00149

(2) Install the front bearing race to the differen-
tial carrier using ST1 and ST2.

ST1 398477701 HANDLE

ST2 498447110 DRIFT
(3) Insert the front bearing cone.

NOTE:

Use new front bearing cone.
(4) Measure and record the thickness of pinion
height adjusting washer.

NOTE:
If tooth contact (drive pinion and hypoid driven
gear) is normal in the inspection before disassem-
bling, verify that the washer is not deformed, and
then reuse the used washer.
(5) Insert ST1 into the case with the pinion
height adjusting washer and rear bearing cone
fitted onto it.

NOTE:

Use new rear bearing cone.
(6) Install the preload adjusting spacer & wash-
er, front bearing cone, spacer, companion
flange, and washer & self-locking nut.

ST 498447150 DUMMY SHAFT

Part No. 32285AA000 SPACER

DI-00464

) Pinion height adjusting washer
) Preload adjusting spacer
(C) Preload adjusting washer
) Spacer (SUBARU genuine parts)

(7) Turn the ST by hand to slowly seat the bear-
ing, and tighten the self-locking nut while mea-
suring the initial load or initial torque with a
spring scale or torque wrench. Select the pre-
load adjusting washer and spacer so that the
specified preload is obtained when nut is tight-
ened to the specified torque.

NOTE:

* Use a new self-locking nut.

* Measure the preload in direction of tangent to the
flange.

* Be careful not to give excessive preload.

* When tightening the self-locking nut, lock ST1
with ST2 as shown in the figure.

ST1 498447150 DUMMY SHAFT

ST2 398507704 BLOCK

Tightening torque:
191 N-m (19.5 kgf-m, 140.9 ft-Ib)

DI-00081
Initial load:
12.7 —32.2 N (1.3 — 3.3 kgf, 2.9 — 7.2 Ibf)
T
—
DI-00152

Initial torque:
0.48 — 1.22 N-m (0.05 — 0.12 kgf-m, 0.35 —
0.90 ft-Ib)

DI-00481
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Preload adjusting washer

Part No. Thickness mm (in)
38336AA000 1.500 (0.0591)
38336AA120 1.513 (0.0596)
38336AA010 1.525 (0.0600)
38336AA130 1.538 (0.0606)
38336AA020 1.550 (0.0610)
38336AA140 1.563 (0.0615)
38336AA030 1.575 (0.0620)
38336AA150 1.588 (0.0625)
38336AA040 1.600 (0.0630)
38336AA160 1.613 (0.0635)
38336AA050 1.625 (0.0640)
38336AA170 1.638 (0.0645)
38336AA060 1.650 (0.0650)
38336AA180 1.663 (0.0655)
38336AA070 1.675 (0.0659)
38336AA190 1.688 (0.0665)
38336AA080 1.700 (0.0669)
38336AA200 1.713 (0.0674)
38336AA090 1.725 (0.0679)
38336AA210 1.738 (0.0684)
38336AA100 1.750 (0.0689)
38336AA220 1.763 (0.0694)
38336AA110 1.775 (0.0699)

Preload adjusting spacer

Part No. Length mm (in)
32288AA040 52.3 (2.059)
32288AA050 52.5 (2.067)
31454AA100 52.6 (2.071)
32288AA060 52.7 (2.075)
31454AA110 52.8 (2.079)
32288AA070 52.9 (2.083)
31454AA120 53.0 (2.087)
32288AA080 53.1 (2.091)
32288AA090 53.3 (2.098)

2) Adjusting drive pinion height:
Adjust the drive pinion height with washer installed
between the rear bearing cone and the back of pin-
ion gear.

(1) Attach the ST2.

NOTE:

At this time, install a provisionally selected or previ-

ously used pinion height adjusting washer.

ST1 498447150 DUMMY SHAFT

ST2 498505501 DIFFERENTIAL CARRIER
GAUGE

Part No. 32285AA000 SPACER

B STH ST2
(B) RH
—
|
DI-00465

(A) Pinion height adjusting washer
(B) Spacer (SUBARU genuine parts)

(2) Measure the clearance “N” between the end
of ST2 and the end surface of ST1 by using a
thickness gauge.

NOTE:

Make sure there is no clearance between the case

and ST2.

ST1 498447150 DUMMY SHAFT

ST2 498505501 DIFFERENTIAL CARRIER
GAUGE

DI-00084
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(3) Obtain the thickness of pinion height adjust-
ing washer to be inserted from the following for-
mula, and replace the temporarily installed
washer with this one.

NOTE:
Adjust it using the 1 — 3 washers.
T=To+ N -0.05mm (0.0020 in)

Thickness of pinion height adjusting

T washer mm (in)

Thickness of washer temporarily

To inserted mm (in)

N Clearance of thickness gauge mm (in)

Memo:

(Example of calculation)

To =0.15 mm (0.0059 in)

N = 0.1 mm (0.0039 in)

T=0.15+0.1 —0.05 = 0.2 mm (0.0079 in)
Result: Thickness = 0.2 mm (0.0079 in)
Therefore use part number 32295AA220.

Pinion height adjusting washer

4) Insert the drive pinion into the differential carrier,
and install the preselected preload adjusting spac-
er and washer.

DI-00156

>

—_ - =

Drive pinion

Preload adjusting spacer
Preload adjusting washer
Differential carrier

B
C
D

Py

5) Press-fit the front bearing cone into the carrier
with ST1, ST2 and the spacer.

ST1 399780104 WEIGHT

ST2 899580100 INSTALLER

Part No. 32285AA000 SPACER

Part No. Thickness mm (in)
32295AA200 0.150 (0.0059)
32295AA210 0.175 (0.0069)
32295AA220 0.200 (0.0079)
32295AA230 0.225 (0.0089)
32295AA240 0.250 (0.0098)
32295AA250 0.275 (0.0108)

3) Install the selected pinion height adjusting wash-
er on drive pinion, and press the rear bearing cone
into position with ST.

ST 498175500 INSTALLER

DI-00085

DI-00468

(A) Spacer (SUBARU genuine parts)

6) Insert the spacer, then press-fit the pilot bearing
with ST1 and ST2.

ST1 399780104 WEIGHT

ST2 899580100 INSTALLER

DI-00088
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7) Using the ST, install the oil seal.

NOTE:

* Use a new oil seal.

¢ Press-fit until the oil seal end comes 1 mm (0.04
in) inward from end of carrier.

* Apply differential gear oil to the oil seal lips.

ST 498447120 INSTALLER

DI-00089

8) Press-fit the companion flange with ST1 and
ST2.

NOTE:

Be careful not to damage the bearing.
ST1 899874100 INSTALLER
ST2 399780104 WEIGHT

DI-00090

9) Attach the self-locking nut and use the ST to fix
the companion flange in place, then tighten the
self-locking nut.

NOTE:

e Use a new self-locking nut.

» Before installing the self-locking nut, apply seal
material to self-locking nut threads.

Seal material:
THREE BOND 1324 (Part No. 004403042) or
equivalent

Tightening torque:
191 N-m (19.5 kgf-m, 140.9 ft-Ib)
ST 498427200 FLANGE WRENCH

DI-00161

10) Check the initial torque or initial load.

Initial load:
12.7 —32.2 N (1.3 — 3.3 kgf, 2.9 — 7.2 Ibf)

] A ,.

DI-00152

Initial torque:
0.48 — 1.22 N-m (0.05 — 0.12 kgf-m, 0.35 —
0.90 ft-Ib)

DI-00481

11) Assembling differential case
(1) Install the side gears and pinion mate gears,
with their thrust washers and pinion mate shaft,
into the differential case.

NOTE:

* Apply gear oil on both sides of the washer and on
the side gear shaft before installing.

¢ Insert the pinion mate shaft into the differential
case by aligning the spring pin holes.
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e The thrust washer inner surface has a cham-
fered side. Install the washer with the chamfered
side facing toward the side gear.

DI-00634
(2) Measure the side gear backlash.

Side gear backlash:
0.05 — 0.15 mm (0.002 — 0.006 in)

DI-00240

(3) Adjust the side gear backlash as specified
by selecting side gear thrust washer.

Side gear thrust washer
Part No. Thickness mm (in)
803135011 0.925 — 0.950 (0.0364 — 0.0374)
803135012 0.950 — 0.975 (0.0374 — 0.0384)
803135013 0.975 — 1.000 (0.0384 — 0.0394)
803135014 1.000 — 1.025 (0.0394 — 0.0404)
803135015 1.025 — 1.050 (0.0404 — 0.0413)

(4) Check the condition of rotation after apply-
ing oil to the gear tooth surfaces and thrust
washer surfaces.

(5) Attach the spring pin to the differential case.

NOTE:

Use new spring pin.

12) Install the hypoid driven gear to differential
case.

NOTE:

* Before installing bolts, apply seal material to bolt
threads.

Seal material:
THREE BOND 1324 (Part No. 004403042) or
equivalent

* Tighten opposing bolts in order.

Tightening torque:
62 N-m (6.3 kgf-m, 45.7 ft-Ib)

DI-00068
13) Using the ST, press-fit the side bearing to the
differential case.
ST 498485400

DRIFT

14) Assemble the side retainer.
(1) Install the oil seal into side retainer RH and

LH.
ST 498447100

DI-00095

INSTALLER

DI-00166
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(2) Install the bearing race into side retainer RH
and LH.

CAUTION:

Make sure that the RH and LH oil seals, bearing
outer races and cones are properly assembled.
ST 398477702  DRIFT

DI-00167

(3) Install the differential case assembly into dif-
ferential carrier in the reverse order of disas-
sembly.

NOTE:
Be careful not to hit the teeth of hypoid driven gear
against the differential carrier.

DI-00134

(4) Temporally tighten the side retainers RH
and LH in differential carrier to install.
15) Perform the backlash adjustment between the
hypoid driven gear and drive pinion, and preload
adjustment of differential side bearing.
(1) Turn the drive pinion with ST for better fitting
of differential side bearing.
ST 498427200 FLANGE WRENCH

DI-00169

(2) Using the ST, tighten side retainer RH, and
then tighten side retainer LH until there is no
backlash.

ST 18630AA010 WRENCH COMPL RETAIN-

DI-00133

(3) Loosen the side retainer LH by approx. 1
and 1/2 teeth, and tighten the side retainer RH
by approx. 2 teeth [amount that the side retainer
LH is turned back (1 and 1/2) + approx. 0.5
teeth]. Difference between [amount that the
side retainer LH is turned back (approx. 1 and
1/2 teeth)] and [amount that the side retainer
RH is tightened (approx. 2 teeth)] gives preload.
(4) Temporarily tighten the lock plate.

NOTE:
Turn over the lock plate to shift the holder by 1/2
tooth.

DI-00132

(5) Measure the hypoid driven gear-to-drive
pinion backlash. Set the magnet base on differ-
ential carrier. Align the contact point of dial
gauge with tooth face of hypoid driven gear,
and move hypoid driven gear while holding
drive pinion still. Read the value indicated on
dial gauge.

NOTE:

If measured value of backlash is not within the
specified range, repeat the procedures for pinion
driven gear set backlash adjustment and the differ-
ential side bearing preload adjustment.
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Rear Differential (VA-type)

DIFFERENTIALS

Backlash:
0.10 — 0.15 mm (0.004 — 0.006 in)

s NS

~ ~

[ DI-00172
16) Put alignment marks on both the differential
carrier and side retainer. Remove the side retainer
side at a time. Insert an O-ring and return to the
original position.

v DI-00173

(A) Alignment mark
(B) Side retainer
17) Install the lock plate.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

DI-00132

18) Recheck the hypoid driven gear to pinion back-
lash.

Backlash:

DI-00172

19) Checking and adjusting the tooth contact of hy-
poid driven gear
(1) Apply lead-free red dye evenly on the both
sides of three to four teeth of the hypoid driven
gear. Check the contact pattern after rotating
the hypoid driven gear several revolutions back
and forth until a definite contact pattern appears
on the hypoid driven gear.
(2) When the contact pattern is not correct, re-
adjust.

NOTE:
Be sure to wipe off the lead-free red dye completely
after the adjustment is completed.
¢ Correct tooth contact
Check item: Tooth contact pattern is slightly
shifted toward toe side under no-load rota-
tion. (When driving, it moves towards the
heel side.)

MT-01401

(A) Toe side
(B) Heel side
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Rear Differential (VA-type)
DIFFERENTIALS

* Face contact * Flank contact
Check item: Backlash is too large. Check item: Backlash is too small.
Contact pattern Contact pattern
— — \_
AT-00208 AT-00209
Corrective action: Increase thickness of pinion Corrective action: Reduce the thickness of pin-
height adjusting washer according to the proce- ion height adjusting washer according to the
dure for bringing drive pinion close to hypoid procedure for bringing drive pinion away from
driven gear side. hypoid driven gear.
m» =
= == 10
] !
$ |
AT-00212 AT-00213
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Rear Differential (VA-type)
DIFFERENTIALS

* Toe contact (inside contact) e Heel contact (outside end contact)
Check item: Teeth contact area is too small. Check item: Teeth contact area is too small.
Contact pattern Contact pattern
\_ \_
AT-00210 AT-00211
Corrective action: Reduce the thickness of pin- Corrective action: Increase thickness of pinion
ion height adjusting washer according to the height adjusting washer according to the proce-
procedure for bringing drive pinion away from dure for bringing drive pinion close to hypoid
hypoid driven gear side. driven gear side.
= —_—
« \ ‘ \ I
= S A
T il
| V.
AT-00213 AT-00212

20) If correct tooth contact is not obtained, readjust
the drive pinion height and the differential side
bearing preload (already mentioned) and the hy-
poid gear backlash.

21) Install the gasket and rear cover to the differen-
tial carrier, and tighten the bolts to specified torque.

NOTE:
Use a new gasket.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

DI-00579

(A) Rear cover
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Rear Differential (VA-type)

DIFFERENTIALS

22) Install the air breather cap.

NOTE:
Do not tap section (A) of the air breather cap. Be
sure to tap section (B) to install.

(A)——

|

S )
/RN
o O %E S
’\ ’(_\ DI-00563

23) Install the drain plug.

NOTE:
Use a new gasket.

Tightening torque:
50 N-m (5.1 kg-m, 36.9 ft-Ib)
24) Install the filler plug.

2. VA2-TYPE

NOTE:

* Assemble in the reverse order of disassembly.

e Check and adjust each part during assembly.

* Use new gaskets and O-rings.

* Keep the shims and washers in order, so that
they are not improperly installed.

* Thoroughly clean the surfaces on which the
shims, washers and bearings are to be installed.

* Apply gear oil when installing the bearings and
thrust washers.

* Be careful not to mix up the RH and LH bearing
races.

* Replace the oil seal and O-ring with a new part at
every disassembly.

* Be careful not to mix up the differential oil seal
RH and LH to be installed.

* Apply differential gear oil to the lips when install-
ing the oil seal.

DI-00078

1) Adjusting preload for front and rear bearings

NOTE:
Adjust the bearing preload between front and rear
bearings with spacer and washer. Pinion height ad-
justing washer is not affected by this adjustment.
The adjustment must not be carried out with oil seal
inserted.
(1) Install the rear bearing race into the differen-
tial carrier using ST1 and ST2.
ST1 398477701 HANDLE
ST2 398477703 DRIFT 2

DI-00375

(2) Using the ST, press-fit the front bearing race
to the differential carrier.
ST 499277200  INSTALLER

DI-00376

(3) Insert the front bearing cone.

NOTE:

Use new front bearing cone.
(4) Measure and record the thickness of the
pinion height adjusting washer.

NOTE:
If tooth contact (drive pinion and hypoid driven
gear) is normal in the inspection before disassem-
bling, verify that the washer is not deformed, and
then reuse the used washer.
(5) Insert the ST1 into carrier with the pinion
height adjusting washer and rear bearing cone
fitted onto it.

NOTE:
Use new rear bearing cone.
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Rear Differential (VA-type)

DIFFERENTIALS

(6) Install the preload adjusting spacer & wash-
er, front bearing cone, spacer, companion
flange, and washer & self-locking nut.

DUMMY SHAFT

ST1 18678AA000

Initial load:

ST1

12.7 — 32.2 N (1.3 — 3.3 kgf, 2.9 — 7.2 Ibf)

DI-00152

Initial torque:

DI-00377

)
) Preload adjusting spacer
(C) Preload adjusting washer
) Spacer

(7) Turn the ST1 by hand to smooth the bear-
ing, and tighten the self-locking nut while mea-
suring the initial load or initial torque with a
spring scale or torque wrench. Select the pre-
load adjusting washer and spacer so that the
specified preload is obtained when nut is tight-

ened to the specified torque.

NOTE:
* Use a new self-locking nut.

Pinion height adjusting washer

0.90 ft-Ib)

0.48 — 1.22 N-m (0.05 — 0.12 kgf-m, 0.35 —

DI-00481

* Measure the preload in direction of tangent to the

flange.

* Be careful not to give excessive preload.
* When tightening the self-locking nut, lock com-
panion flange with ST2 as shown in the figure.

ST1 18678AA000
ST2 498427200

Tightening torque:

191 N-m (19.5 kgf-m, 140.9 ft-Ib)

DUMMY SHAFT
FLANGE WRENCH

DI-00398
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Rear Differential (VA-type)

Preload adjusting washer

Part No. Thickness mm (in)
38336AA430 1.500 (0.0591)
38336AA440 1.513 (0.0596)
38336AA450 1.525 (0.0600)
38336AA460 1.538 (0.0606)
38336AA470 1.550 (0.0610)
38336AA480 1.563 (0.0615)
38336AA490 1.575 (0.0620)
38336AA500 1.588 (0.0625)
38336AA510 1.600 (0.0630)
38336AA520 1.613 (0.0635)
38336AA530 1.625 (0.0640)
38336AA540 1.638 (0.0645)
38336AA550 1.650 (0.0650)
38336AA560 1.663 (0.0655)
38336AA570 1.675 (0.0659)
38336AA580 1.688 (0.0665)
38336AA590 1.700 (0.0669)
38336AA600 1.713 (0.0674)
38336AA610 1.725 (0.0679)
38336AA620 1.738 (0.0684)
38336AA630 1.750 (0.0689)
38336AA640 1.763 (0.0694)
38336AA650 1.775 (0.0699)

Preload adjusting spacer

Part No. Length mm (in)
31454AA250 51.05 (2.010)
31454AA260 51.25 (2.018)
31454AA270 51.35 (2.022)
31454AA280 51.45 (2.026)
31454AA290 51.55 (2.030)
31454AA300 51.65 (2.033)
31454AA310 51.75 (2.037)
31454AA320 51.85 (2.041)
31454AA330 52.05 (2.049)

2) Adjusting drive pinion height:
Adjust the drive pinion height with washer installed
between the rear bearing cone and the back of pin-
ion gear.

(1) Attach the ST2.

NOTE:

At this time, install a provisionally selected or previ-

ously used pinion height adjusting washer.

ST1 18678AA000 DUMMY SHAFT

ST2 18831AA010 DIFFERENTIAL CARRI-
ER GAUGE

ST1 ST2
RH N
—
I
DI-00379

(A) Pinion height adjusting washer

(2) Install the side retainer LH to the left side of
the differential carrier in reverse direction.

DI-00380
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Rear Differential (VA-type)

DIFFERENTIALS

(3) Measure the clearance “N” between the end
of ST2 and the end surface of ST1 by using a
thickness gauge.

NOTE:
Make sure there is no clearance between the case
and ST2.

ST1 18678AA000 DUMMY SHAFT
ST2 18831AA010 DIFFERENTIAL CARRI-
ER GAUGE

DI-00381

(4) Obtain the thickness of pinion height adjust-
ing washer to be inserted from the following for-
mula, and replace the temporarily installed
washer with this one.

NOTE:
Adjust it using the 1 — 3 washers.
T=To+N-0.05mm (0.0020 in)

Thickness of pinion height adjusting
washer mm (in)

Thickness of washer temporarily
inserted mm (in)

N Clearance of thickness gauge mm (in)
Memo:

T

To

(Example of calculation)

To =0.15 mm (0.0059 in)

N = 0.1 mm (0.0039 in)

T =0.15 mm (0.0059 in) + 0.1 mm (0.0039 in) —
0.05 mm (0.0020 in) = 0.2 mm (0.0079 in)

Result: Thickness = 0.2 mm (0.0079 in)

Therefore use part number 32295AA370.

Pinion height adjusting washer
Part No. Thickness mm (in)
32295AA350 0.150 (0.0059)
32295AA360 0.175 (0.0069)
32295AA370 0.200 (0.0079)
32295AA380 0.225 (0.0089)
32295AA390 0.250 (0.0098)
32295AA400 0.275 (0.0108)

3) Install the selected pinion height adjusting wash-
er on drive pinion, and press the rear bearing cone
into position with ST.

ST 398177700  INSTALLER

DI-00085

4) Insert the drive pinion into the differential carrier,
and install the preselected preload adjusting spac-
er and washer.

DI-00382

>

—_ - =

Drive pinion

Preload adjusting spacer
Preload adjusting washer
Differential carrier

B
C
D

~ o~ o~ o~

5) Set ST and differential carrier to the press and
install the front bearing cone.
ST 399780104  WEIGHT

NOTE:
Set the carrier to the press until the companion
flange is installed.

DI-00383
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Rear Differential (VA-type)

DIFFERENTIALS

6) Insert the spacer, then install the pilot bearing.

DI-00389

(A) Pilot bearing
(B) Spacer

7) Using the ST, install the oil seal.

NOTE:

* Use a new oil seal.

¢ Press-fit until the oil seal end comes 1 mm (0.04
in) inward from end of carrier.

* Apply differential gear oil to the oil seal lips.

ST 499277200 INSTALLER

DI-00089
8) Press-fit the companion flange with ST.

NOTE:
Be careful not to damage the bearing.
ST 899874100 INSTALLER

DI-00384

9) Apply seal material on the drive pinion shaft
thread and new self-locking nut seat.

Seal material:
THREE BOND 1324 (Part No. 004403042) or
equivalent

10) Install the self-locking nut while holding the
companion flange with ST.

Tightening torque:
191 N-m (19.5 kgf-m, 140.9 ft-Ib)
ST 498427200 FLANGE WRENCH

DI-00372
11) Check the initial torque or initial load.

Initial load:

DI-00152

Initial torque:
0.48 — 1.22 N-m (0.05 — 0.12 kgf-m, 0.35 —
0.90 ft-Ib)

DI-00481
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DIFFERENTIALS

12) Assembling differential case
(1) Attach the circlip to the side gear.

DI-00638

(2) Install the side gears and pinion mate gears,
with their thrust washers and pinion mate shaft,
into the differential case.

NOTE:

* Apply gear oil on both sides of the washer and on
the side gear shaft before installing.

* Insert the pinion mate shaft into the differential
case by aligning the pin holes.

=7

DI-00637
(8) Measure the side gear backlash.

Side gear backlash:
0.13 — 0.18 mm (0.005 — 0.007 in)

DI-00643

(4) Adjust the side gear backlash as specified
by selecting side gear thrust washer.

Side gear thrust washer
Part No. Thickness mm (in)
803038021 0.950 (0.0374)
803038022 1.000 (0.0394)
803038023 1.050 (0.0413)

(5) Check the condition of rotation after apply-
ing oil to the gear tooth surfaces and thrust
washer surfaces.

(6) Attach the spring pin to the differential case.

NOTE:

Use new spring pin.

13) Install the hypoid driven gear to differential
case.

NOTE:

e Set a cushioning such as wooden block, alumi-
num plate or shop cloth between vise and differen-
tial case if the side gear comes into contact with
vise.

¢ Before installing bolts, apply seal material to bolt
threads.

Seal material:
THREE BOND 1324 (Part No. 004403042) or
equivalent
e Tighten opposing bolts in order.
(1) Tighten the hypoid driven gear mounting
bolts to the specified torque using the ST.
ST 18270KA020 SOCKET (E20)

Tightening torque:
20 N-m (2.0 kgf-m, 14.8 ft-Ib)

N\
)
DI-00640

(2) While checking the tightening angle with the
ST, further tighten the hypoid driven gear
mounting bolts.

Tightening angle:
33°#2°
ST 18554AA000 ANGLE GAUGE

DI-00641
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14) Using the ST, press-fit the side bearing to the
differential case.

ST 398487700 DRIFT

DI-00095

15) Assemble the side retainer.
(1) Install the oil seal into side retainer RH and
LH.

CAUTION:
Make sure that the oil seals and side retainers
are properly assembled.

NOTE:
Use a new oil seal.

ST 498447100 INSTALLER

DI-00166

(2) Install the bearing race into side retainer RH
and LH.

CAUTION:

Make sure that the bearing outer races and
cones are properly assembled.

ST 398417700 DRIFT

DI-00167

(3) Install the differential case assembly into dif-
ferential carrier in the reverse order of disas-
sembly.

NOTE:
Be careful not to hit the teeth of hypoid driven gear
against the differential carrier.

DI-00366

(4) Temporally tighten the side retainers RH
and LH in differential carrier to install.
16) Perform the backlash adjustment between the
hypoid driven gear and drive pinion, and preload
adjustment of differential side bearing.
(1) Turn the drive pinion with ST for better fitting
of differential side bearing.
ST 498427200 FLANGE WRENCH

DI-00385

(2) Using the ST, tighten side retainer RH, and
then tighten side retainer LH until there is no
backlash.
ST 18630AA010 WRENCH COMPL RETAIN-
ER

DI-00681

DI-68



Rear Differential (VA-type)

DIFFERENTIALS

(3) Back off the side retainer LH by approx. 1.5
teeth, and tighten the side retainer RH by ap-
prox. 2 teeth (amount that the side retainer LH
is turned back (1.5) + 1/2 teeth).

NOTE:
Difference between [amount that the side retainer
LH is turned back (approx. 1 and 1/2 teeth)] and
[amount that the side retainer RH is tightened (ap-
prox. 2 teeth)] gives preload.

(4) Temporarily attach the lock plate.

NOTE:
Turn over the lock plate to shift the holder by 1/2
teeth.

DI-00364

(5) Measure the hypoid driven gear-to-drive
pinion backlash. Set the magnet base on differ-
ential carrier. Align the contact point of dial
gauge with tooth face of hypoid driven gear,
and move hypoid driven gear while holding
drive pinion still. Read the value indicated on
dial gauge.

NOTE:

If measured value of backlash is not within the
specified range, repeat the procedures for pinion
driven gear set backlash adjustment and the differ-
ential side bearing preload adjustment.

Backlash:
0.10 — 0.15 mm (0.004 — 0.006 in)

~
DI-00680

17) Put alignment marks on both the differential
carrier and side retainer. Remove the side retainer
side at a time. Replace them in the original position
after inserting an O-ring and applying differential
gear oil to the threaded portion.

DI-00386

(A) Alignment mark
(B) Side retainer

18) Tighten the bolt of lock plate to specified
torque.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

DI-00364
19) Recheck the hypoid driven gear to pinion back-
lash.

Backlash:
0.10 — 0.15 mm (0.004 — 0.006 in)

DI-00680
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20) Checking and adjusting the tooth contact of hy-
poid driven gear
(1) Apply lead-free red dye evenly on the both
sides of three to four teeth of the hypoid driven
gear. Check the contact pattern after rotating
the hypoid driven gear several revolutions back
and forth until a definite contact pattern appears
on the hypoid driven gear.
(2) When the contact pattern is not correct, re-
adjust.

NOTE:
Be sure to wipe off the lead-free red dye completely
after the adjustment is completed.
e Correct tooth contact
Check item: Tooth contact pattern is slightly
shifted toward toe side under no-load rota-
tion. (When driving, it moves towards the
heel side.)

MT-01401

(A) Toe side
(B) Heel side

DI-70

* Face contact
Check item: Backlash is too large.
Contact pattern

AT-00208

Corrective action: Increase thickness of pinion
height adjusting washer according to the proce-
dure for bringing drive pinion close to hypoid
driven gear side.

e
U

AT-00212
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DIFFERENTIALS

¢ Flank contact
Check item: Backlash is too small.
Contact pattern

k_

AT-00209

Corrective action: Reduce the thickness of pin-
ion height adjusting washer according to the
procedure for bringing drive pinion away from

hypoid driven gear.

"ﬁ%

AT-00213

DI-71

* Toe contact (inside contact)
Check item: Teeth contact area is too small.
Contact pattern

\_

AT-00210

Corrective action: Reduce the thickness of pin-
ion height adjusting washer according to the
procedure for bringing drive pinion away from
hypoid driven gear.

"ﬁ/ﬁ

AT-00213
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* Heel contact (outside end contact)
Check item: Teeth contact area is too small.
Contact pattern

\_

AT-00211

Corrective action: Increase thickness of pinion
height adjusting washer according to the proce-
dure for bringing drive pinion close to hypoid
driven gear side.

-
@

21) If correct tooth contact is not obtained, readjust
the drive pinion height and the differential side
bearing preload (already mentioned) and the hy-
poid gear backlash.

22) Install the gasket and rear cover to the differen-
tial carrier, and tighten the bolts to specified torque.

NOTE:
Use a new gasket.

/§

Tightening torque:
34 N-m (3.5 kgf-m, 25.1 ft-Ib)

DI-00387

23) Install the air breather cap.

NOTE:
Do not tap section (A) of the air breather cap. Be
sure to tap section (B) to install.

DI-00564

24) Install the drain plug.

NOTE:
Use a new gasket.

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)
25) Install the filler plug.

E: INSPECTION

Wash all the disassembled parts clean, and exam-
ine them for wear, damage or other defects. Repair
or replace the defective parts as necessary.

1) Hypoid driven gear and drive pinion

* |f there is evidently an abnormal tooth contact,
find out the cause and adjust until the teeth contact
correctly. Replace the gear if there is an excessive
worn or an incapable adjustment.

e [f crack, cutout or seizure is found, replace the
parts as a set. Slight damage of some teeth can be
corrected by oil stone or the like.

2) Side gear and pinion mate gear

* Replace if cracks, scoring or other defects are
evident on the tooth surface.

* Replace if thrust washer contact surface is worn
or seized. Slight damages of the surface can be
corrected by oil stones or equivalent.

3) Bearing

Replace if seizure, peeling, wear, rust, dragging
during rotation, noise or other defect is evident.

4) Thrust washer of the s