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SIS FOR AN ELECTRICAL INCIDENT”.
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When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
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PREPARATION AND PRECAUTIONS

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

Tool number
(Kent-Moore No.) Description
ool name
KV381054S80 ® Removing differential side oil seals
(J34286) & Removing differential side bearing outer
Puller race
® Removing idler gear bearing outer race
a: 250 mm (9.84 in}
NT414 b: 160 mm {6.30 in)
ST33400001 Installing differential side oil seal (RH side)
(J26082) Installing oi! seal on oil pump housing
Drift
a: 60 mm (2.36 in) dia.
NTO8E b: 47 mm (1.85 in) dia.
(J34301-C) Measuring line pressure

Oil pressure gauge set
(1 (J34301-1)
QOil pressure gauge
(@ (U34301-2)
Hoses
(3 (J34298)
Adapter
(@ (J34282-2)
Adapter
(8) (790-301-1230-A)
60° Adapter
(® (J34301-15)
Square socket

AATS546
ST27180001 Remcving idler gear
(J25726-B)
Puller
a: 100 mm (3.94 in)
b: 110 mm (4.33 in)
NT424 c: M8 x 1.25P
ST23540000 Removing and installing parking rod plate
{J25689-A) b and manual plate pins
Pin punch a
a: 2.3 mm (0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
ST25710000 Aligning groove of manual shaft and hole of
(J25689-A) a transmission case
Pin punch
NT410 a: 2 mm {0.08 in) dia.
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PREPARATION AND PRECAUTIONS
Special Service Tools (Cont’d)

Kv32101000 Installing manual shaft retaining pin
(J25889-A} a
Pin punch &l
NT410 a: 4 mm (0,16 in) dia.
[2Fe)
KV31102400 ® Removing and installing clutch retum
(J34285 and springs
J34285-87) ® |nstalling low and reverse brake piston ER
Clutch spring compressor
LG
a: 320 mm (12.60 in}
NT423 b: 174 mm (6.85 in} o
KV40100630 @ |nstalling reduction gear bearing inner race
(J26092) a ® |nstalling idler gear bearing inner race =
Drift 2 FE
i
a: 67.5 mm (2.657 in) dia. ~
b: 44 mm (1.73 in) dia. wi=
NT107 ¢: 38,5 mm (1.516 in) dia.
ST30720000 ® instafling idler gear bearing outer race i
(J25405)
Bearing instailer
a: 77 mm (3.03 in) dia.
NT115 b: 55.5 mm (2.185 in) dia.
A
ST35321000 b ® Installing output shaft bearing FA
) =
Drift = A
a: 49 mm (1.93 in) dia.
NTO73 b: 41 mm (1.61 in} dia. e
B
(J34291) @ Selecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
® Selecting side gear thrust washer ST
ES
NT101
KV38100300 Installing differential side bearing inner race  __
(J25523) (RH side) 2l
Bearing installer
a: 54 mm (2.13 in) dia. i
b: 46 mm (1.81 in) dia. &
ST30613000 b installing differential side bearing inner race EL
{J25742-3) a (LH side)
Bearing installer ‘\ " _
| D)4
LT" a: 72 mm (2.83 in) dia.
NTG73 b: 48 mm (1.89 in) dia.
485
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

ST33065001 Removing differential side bearing inner race
(J22888-D) d
Differential side bearing
puller set
@) sT33051001
gjlzeiea"m a: 38 mm (1.50 in} dia.
: 28, 1.122 in} dia.
@) ST33061000 b: 28.5 mm (1.122 Inj dia
J8107-2) ¢: 130 mm (5.12 in)
i\d ter d: 135 mm (5.31 in)
apte NT413 e: 100 mm (3.94 in)
ST3127S000 Checking differential side bearing preload
(See J25765-A)
Preload gauge
(1) GG91030000
(J25765-A)
Torque wrench
(2) HT62940000
« - )
Socket adapter
(3 HT62900000
¢ — )
Socket adapter
NT124
ST33220000 Selecting differential side bearing adjusting
{J25805-01) shim (FO4V)
Drift
a: 37 mm (1.46 in) dia.
b: 31 mm (1.22 in) dia.
NTO85 c: 22 mm (0.87 in) dia.
Kv38105210 ® Selecting differential side bearing adjusting
(J39883) shim (F04V)
Preload adapter #® Checking differential side bearing preload
(FO4V)
NTG75
§T35271000 Installing idler gear
{J26091)
Drift
a: 72 mm (2.83 in) dia.
NT115 b: 63 mm (2.48 in) dia.
(J38713) ® Selecting differantial side bearing adjusting
Preload adapter shim (FO4A)
® Checking differential side bearing preload
(FO4A)
NTO87
ST33230000 ® |nstalling differential side bearing
(J25805-01)
Drift
a: 51 mm {2.01 in) dia.
NTO84 b: 285 mm {1.122 in} dia.
486 AT-4



PREPARATION AND PRECAUTIONS

Commercial Service Tools

Tool name Description
@&l
Puller ® Removing idler gear bearing inner race
® Removing and installing band servo piston
snap ring il &
El
NTO77
Puller Removing reduction gear bearing inner race e
EC
v a: 60 mm (2.36 in) dia.
NT411 b: 35 mm (1.38 in) dia. FE
Drift ‘ Installing differential side oil seal (Left side)
L.
a
NTO83 a: 90 mm (3.54 in) dia. MT
Drift Installing needle bearing on bearing retainer
a
24
NTOR3 a: 36 mm (1.42 in} dia. PR
Drift Removing needle bearing from bearing
NTO83 a: 33.5 mm (1.319 in) dia.
Sl
RS
BT
HA
EL
X
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PREPARATION AND PRECAUTIONS

Service Notice

Before proceeding with disassembly, thor-
oughly clean the outside of the transaxle. It is
important to prevent the internal parts from
becoming contaminated by dirt or other for-
eign matter.

Disassembly should be done in a clean work
area.

Use lint-free cloth or towels for wiping parts
clean. Common shop rags can leave fibers
that could interfere with the operation of the
transaxle.

Place disassembled parts in order for easier
and proper assembly.

All parts should be carefully cleaned with a
general purpose, nhon-flammable solvent
before inspection or reassembly.

Gaskets, seals and O-rings should be
replaced any time the transaxle is disas-
sembled.

When connecting A/T control unit harness
connector, tighten bolt until red projection is in
line with connector.

projection

r N\ - Red

Protector

AAT151

488

It is very important to perform functional tests
whenever they are indicated.

AT-6

The valve body contains precision parts and
requires extreme care when parls are
removed and serviced. Place disassembled
valve body parts in order for easier and proper
assembly. Care will also prevent springs and
small parts from becoming scattered or lost.
Properly installed valves, sleeves, plugs, etc.
will slide along bores in valve body under their
own weight.

Before assembly, apply a coat of recom-
mended ATF to all parts. Apply petroleum jelly
to protect O-rings and seals, or hold bearings
and washers in place during assembly. Do not
use grease.

Extreme care should be taken to avoid dam-
age to O-rings, seals and gaskets when
assembling.

Flush or replace ATF cooler if excessive for-
eign material is found in oil pan or clogging
strainer. Refer to TROUBLE DIAGNOSES
Remarks, AT-18.

After overhaul, refill the transaxle with new
ATF.

When the A/T drain plug is removed, only
some of the fluid is drained. Old A/T fluid will
remain in torque converter and ATF cooling
system.

Always follow the procedures under “Chang-
ing A/T Fluid” in the MA section when chang-
ing A/T fluid.



PREPARATION AND PRECAUTIONS

Precautions For Supplemental Restraint
System (SRS) “AIR BAG”

The Supplemental Restraint System “Air Bag”, used along with
a seat belt, helps to reduce the risk or severity of injury to the
driver and front passenger in a frontal collision. The Supplemen-
tal Restraint System consists of air bag modules (located in the
center of the steering wheel and on the instrument panel on the
passenger side), a diagnosis sensor unit, warning lamp, wiring
harness and spiral cable. Information necessary to service the
system safely is included in the RS section of this Service
Manual.

WARNING:

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

Improper maintenance, including incorrect removal and
instailation of the SRS, can lead to personal injury
caused by unintentional activation of the system.

Do not use electrical test equipment on any circuit
related to the SRS unless instructed to in this Service
Manual. SRS wiring harnesses are covered with yellow
insulation either just before the harness connectors or
for the complete harness, for easy identification.

A
[EFN

i

LG
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T
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DESCRIPTION

(1) Band serva piston
@ Reverse clutch drum
(3) Converter housing
@ Oil pump

@ Brake band

@ Reverse clutch

@ High clutch

490

Cross-sectional View

Front planetary gear
@) Low one-way clutch
Rear planetary gear
(1) Forward clutch

(12 Overrun clutch

(9 Low & reverse brake
Output gear

AT-8

SAT90tH

(18} Idier gear
Forward one-way clutch

@ Pinion reduction gear
Final gear
Differential case
Input shaft

@) Torque converter

@ Viscous coupling



DESCRIPTION

Hydraulic Control Circui
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DESCRIPTION

Shift Mechanism
CONSTRUCTION

ONNE) (? ®® © a {9 Agf V)

:&] N I

A=
Mfr E
5l
- : ==
4@ D ® o ® %
{1 Engine side
AAT373

Torque converter
Qil pump

input shaft
Brake band
Reverse clutch
High clutch

Front sun gear
Front pinion gear

EQEEO®WEE

PEREEIE®

FUNCTION OF CLUTCH AND BRAKE

Front internal gear
Front planetary carrier
Rear sun gear

Rear pinion gear

Rear internal gear

Rear planetary carrier
Forward ciutch

Forward one-way clutch

Overrun ciutch

Low one-way clutch
Low & reverse brake
Parking pawl
Parking gear

Output shaft

fdle gear

Qutput gear

PDERROEEE

Clutch and brake components Abbr. Functicn
@ Reverse clutch R/C To transmit input power to front sun gear @
@ High clutch H/C To transmit input power to front planetary carrier .
@ Forward clutch FiC connect front planetary carrier with forward one-way clutch
@ Qverrun clutch o/IC To connect front planetary carrier with rear internal gear @
(@) Brake band B/B To lock front sun gear (7).
Forward one-way clutch F0.C When for\.fvarq clutch @ is. engaged, io §t0p rear irjlternal gear @
from rotating in opposite direction of engine revolution.
To stop front planetary carrier frem rotating in opposite direction
Low one-way clutch LHO.C , p front p ry ‘ 9 PP
against engine revolution.
Low & reverse brake L& RB To lock front planetary carrier .

492
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DESCRIPTION
Shift Mechanism (Cont’d)
OPERATION OF CLUTCH AND BRAKE

. _ Reverse | High [ Forward | Overrun Band servo ;? :f" “?;3 onl(_ac-)vv:ay r:?fuevrs&e @[
Shift position clutch clutch clutch clutch 2nd 3rg 2t elutch clutch brake Lock-up Remarks i
® ® @3 @@ apply | release | apply
PARK il
P POSITION A
REVERSE
R O O POSITION o
B
N NEUTRAL
POSITION
st O | @ ® O LS
- 2nd O *1@ O . Automatic shift .
12 4 !
ard O O *?@ 2(%) 3 ® O S2a36 2
4th O ® *3® ® O O FE
, 1st O O . . Automatic shift
1<2+3
2nd O O O . GL
Locks {(held
1 1st O O . . O stationary)
in 1st speed s
2nd O O O . 123 J'UﬂIT

*1 . Operates when overdrive switch is being set in "OFF” position.

*2 : Oil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does not contract
because oil pressure area on the “release” side is greater than that on the “apply” side.

*3 : Oill pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.

*4 AT will not shift to 4th when overdrive swilch is set in “OFF” position.

: Operates. ER

@@

: Operates when throttle opening is less than 1,’16, activating engine brake.
. Operates during “progressive” acceleration.

[
: Operates but does not atlect power fransmission. Y

COICK

: Operates when throttle opening is less than 1/16, but does not affect engine brake.

&2
20!

R
=l

tale]
=1
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DESCRIPTION

Control System

| Fluid temperature sensor

Revolution
sensor

Inhibitor

Line pressure solencid valve 4—| Dropping resistor
&

switch Torquel converter ciutch
solenoid valve
Qverrun clutch solenoid valve
Glosed throttle position uil Shift solenoid valve A
|

Wide open throtile position switch

Throttle position

Shift sclenoid valve B

A

Qverdrive switch

ﬁ| Engine speed |—>

AT contral unit

lh_f

Throttie position
¥

ECM (ECCS

F 3

control module)

»

OD OFF indicator lamp |

L—..] Vehicle speed sensor %%

AATE28

494
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DESCRIPTION

A/T CONTROL UNIT FUNCTION

The function of the A/T controt unit is to:

& Receive input signals sent from various switches and sensors.

e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.
e Send required output signals to the respective solenoids.

Control System (Cont’d)

INPUT/OUTPUT SIGNAL OF A/T CONTROL UNIT

Sensors and solenoid valves

Function

Input

Inhibitor switch

Detects select lever position and sends a signal to A/T control unit.

Throtile position sensor

Detects throttle valve position and sends a signal to A/T controi unit.

Closed throttle position switch

Detects throttle valve's fully-closed position and sends a signal to A/T control
unit. A/T control unit uses signal only when throttle sensor malfunctions.

Wide open throttle position switch

Detects a throttle valve position of greater than 1/2 of fult throttle and sends &
signal to A/T control unit. A/T control unit uses signal only when throttle sensor
malfunctions.

Engine speed signal

From ECM (ECCS control module).

Fluid temperature sensor

Detects transmission fluid temperature and sends a signal to A/T control unit,

Revolution sensor

Detects output shaft rpm and sends a signal to A/T control unit.

Vehicle speed sensor

Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
sor (installed on transaxle} malfunctions.

MT

OD switch

Sends a signal, which prohibits a shift to D, (OD), to the A/T controf unit.

Output

Shift solenoid valve A/B

Selects shifting point suited to driving conditions in relation to a signal sent from
A/T control unit.

Line pressure sclenoid valve

Reguiates {or decreases) line pressure suited to driving conditions in relation 1o
a signal sent from A/T control unit.

g
8

Torque converter clutch solenoid valve

Regulates (or decreases) lock-up pressure suited to driving conditions in relation
to a signal sent from A/T control unit.

Overrun clutch solencid valve

Controls an “engine brake” effect suited to driving conditions in relation to a sig-
nal sent from A/T control unit.

RA

OD OFF indicator lamp

Shows when transaxle gear selection switch—OD has been depressed. Shows
AT control unit faults, when A/T control components malfunction.

AT-13
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

A good understanding of the maifunction conditions can make troubleshooting faster and more accurate.
In general, each customer feels differently about a problem. It is important to fully understand the symp-
toms or conditions of a customer complaint.

Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” and “DIAGNOSTIC
WORKSHEET”, to perform the best troubleshooting possible.

WORK FLOW
CHECK IN
v
LISTEN TO CUSTOMER COMPLAINTS AND FILL | Refer to FAIL-SAFE remarks, AT-18.
CUT “INFORMATION FROM CUSTOMER”, AT-15.
v
CHECK A/T FLUID LEVEL AND CONDITION. 1F - Refer to Preliminary Check, AT-26.
NG, PLACE CHECK ON THE DIAGNOSTIC
WORKSHEET, AT-16 .
h 4
» PERFORM ROAD TEST WITH SELF-DIAGNOSIS | Follow RCAD TEST procedure, AT-26.
AND PLACE CHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.
No NG item or NG items including
NG items not self-diagnostic item
incfuding any self-
diagnostic items
h 4
® FOR SELF-DIAGNCOSIS NG ITEMS: - ® Refer to seli-diagnosis, AT-47.
~INSPECT EACH COMPONENT. ® Perform ROAD TEST for all items.
—REPAIR/REPLACE. ® Proceed if self-diagnosis detects no malfunction,
® PERFORM ROAD TEST AND PLACE CHECKS (Mon-self-diagnostic items, especially those that
FOR NG ITEMS ON THE DIAGNOSTIC WORK- require A/T removal, should be repaired in the
SHEET AGAIN. following steps.)
PERFORM SELF-DIAGNOSIS FOR FOLLOWING » Refer te EC section. (“Diagnostic Trouble Gode
MIL INDICATING ITEMS AND PLACE CHECKS (DTC)”, "ON-BOARD DIAGNOSTIC SYSTEM
FOR NG {TEMS ON THE DIAGNOSTIC WORK- DESCRIPTION").
SHEET.
® |IMPROPER SHIFTING TO 1ST, 2ND, 3RD OR
4TH GEAR POSITION.
® IMPROPER TORQUE CONVERTER CLUTCH
OPERATION.
® FOR ALL REMAINING MALFUNCTIONS: - Refer to
-INSPECT EACH COMPCONENT. ® Self-diagnosis, AT-47 - AT-87.
-REPAIR/REPLACE. ® Diagnostic Procedures, AT-88 - AT-102.
® PERFORM ROAD TEST AND CONFIRM ALL ® Symptom Chart, AT-115.
MALFUNCTIONS ARE EL{MINATED,
ERASE DTC FROM A/T CONTROL UNIT AND ECM |4 Refer to HOW TO ERASE DTC, AT-52.
MEMORIES.
PERFORM FINAL CHECK < Refer to Final Check, AT-110.
oK ‘
v
CHECK QUT

496 AT-14



TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)
INFORMATION FROM CUSTOMER

KEY POINTS &
WHAT ..... Vehicle & A/T model
WHEN ..... Date, Frequencies o
WHERE ..... Road conditions W&,
HOW ... Operating conditions, Symptoms
Customer name MR/MS Model & Year VIN =i
Trans. model Engine Mileage L
e
Incident Date Manuf. Date In Service Date
E®
Frequency O Continuous O Intermittent  ( times a day}
Symptoms O Vehicle does not move. (J Any position [ Particular position) =
0 No up-shift (J1st = 2nd O 2nd — 3rd O 3rd — Q/D)
1 No down-shift (1 O/D — 3rd [ 3rd - 2nd T 2nd — 1st) o
[ Lock-up malfunction cL
[ Shift point too high or too iow.
O Shift shock cr slip (ON — D [ Lock-up O Any drive position) T

L1 Noise or vibration
[ No Kickdown

O No pattern select

O Others EA
{ ) -

OD OFF indicator lamp ] Blinks for about 8 seconds.
[l Continuously lit O Not lit E&

Malfunction indicator lamp O Continuously lit [J Not lit ER
(ML) -

AT-15 497



TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

[1 Read the Fail-Safe Remarks and listen to customer complaints. AT-18

O CHECK A/T FLUID. AT-26

[0 Leakage (Foliow specified procedure)
(1 Fluid condition
O Fiuid level

0 Perform ali ROAD TESTS and mark required procedures. AT-26

3-1 Check before engine is started. AT-27
1 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

Revolution sensor, AT-53

Vehicle speed sensor, AT-55

Throttle position sensor, AT-57

Shift solenoid valve A, AT-59

Shift solenoid valve B, AT-61

Overrun clutch solenoid valve, AT-63

Torque converter clutch solenoid valve, AT-65
Fluid temperature sensor and A/T control unit power source, AT-67
Engine speed signal, AT-70

Line pressure solenoid valve, AT-72

Battery, AT-51

Others, AT-74

goooocooooosn

3-2. Check at idle, AT-28

Diagnostic Procedure 1 (OD OFF indicator lamp came on for 2 seconds.},
AT-88

Diagnostic Procedure 2 (Engine starts only in P and N position), AT-89
Diagnostic Procedure 3 (in P position, vehicle does not move when pushed),
AT-89

Diagnostic Procedure 4 (In N position, vehicle moves), AT-30

Diagnostic Procedure 5 (Select shock. N — R position), AT-91

Diagnostic Procedure 6 (Vehicle creeps backward in R position}, AT-92
Diagnostic Procedure 7 (Vehicle creeps forward in D, 2 or 1 position), AT-93

I I N R

3-3. Cruise test. AT-30

Part-1

Diagnostic Procedure 8 (Vehicle starts from D,), AT-94

Diagnostic Procedure 9 .

Diagnostic Procedure 10 (A/T shift schedule: Dy — D,/D, —» D;/D; —
Diagnostic Procedure 11 D,/Dy — Dg), AT-85

Diagnostic Procedure 12 (Shift schedule: Lock-up), AT-98

Diagnostic Procedure 13 (Lock-up condition more than 30 seconds), AT-99
Diagnostic Procedure 14 (Lock-up released), AT-99

Diagnostic Procedure 15 (Engine speed return to idle. Light braking D, — Dj),
AT-100

(DR A et
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

&

Part-2 AT-35
[1 Diagnostic Procedure 8 (Vehicle starts from D,), AT-94

[0 Diagnostic Procedure 9 (Kickdown: D, — D.), AT-95

1 Diagnostic Procedure 10 (Shift schedule: D, — D), AT-96

O Diagnostic Procedure 11 (Shift schedule: D; — D, and engine brake), AT-97

&=
]

Part-3 AT-36

!
=]
=i

[ Diagnostic Procedure 17 (D, — D; when OD OFF switch ON — OFF), AT-101
(1 Diagnostic Procedure 15 (Engine brake in D5}, AT-100
[l Diagnostic Procedure 18 (D, — 2, when selector lever D — 2 position), AT-102 e
[ Diagnostic Procedure 16 (Engine brake in 25}, AT-101 =
(0 Diagnostic Procedure 19 (2, — 1,, when selector lever 2 — 1 position), AT-102
U Diagnostic Procedure 20 (Engine brake in 1,), AT-102 .
] SELF-DIAGNOSTIC PROCEDURE — Mark detected items, EY
A/T control unit-diagnosis system
O Revolution sensor, AT-53 FE
O Vehicle speed sensor, AT-55 o
0 Throttle position sensor, AT-57
C1 Shift solenoid valve A, AT-59 fL
O Shift solenoid valve B, AT-61
1 Overrun clutch solenoid valve, AT-63
1 Torgue converter clutch solenoid valve, AT-85 it
O Fluid temperature sensor and A/T control unit power source, AT-67 ALy
(1 Engine speed signal, AT-70
[ Line pressure solenoid valve, AT-72
O Battery, AT-51
[J QOthers, AT-74
O For seli-diagnosis NG items, inspect each component. Repair or replace the dam- AT-47 A
aged parts. il
[0 Perform all ROAD TESTS and re-mark required procedures. AT-26
21 Perform SELF-DIAGNOSIS for following MIL indicating items and check out NG EC e
items. section

Refer to EC section [“Diagnostic Trouble Code {DTC)”, “ON-BOARD DIAGNOS-
TIC SYSTEM DESCRIPTION].

O DTC {(P0731, 1103) Improper shifting to 1st gear position, AT-78

[ DTC (P0732, 1104) Improper shifting to 2nd gear position, AT-80

1 DTC (P0O733, 1105) Improper shifting to 3rd gear position, AT-82

O DTC (P0O734, 1108) Improper shifting to 4th gear position or TCC, AT-84

=
B

[l Perform the Diagnostic Procedures for all remaining items marked NG. Repair or AT-85 S
replace the damaged parts. J
Refer to the Symptom Chart when you perform the procedures. (The chart aiso AT-115
shows some other possible symptoms and the component inspection orders.) o

[1 Erase DTC from A/T control unit and ECM memories. AT-52 B

Perform FINAL CHECK. AT-110 9

Ll Stall test — Mark possible damaged components/others.

J Torgue converter one-way clutch O Low & reverse brake _
[ Reverse clutch [ Low one-way clutch =L
[0 Forward clutch [0 Engine

(] Overrun clutch {1 Line pressure is low .
[] Forward one-way clutch 1 Clutches and brakes except high B

clutch and brake band are OK

[0 Pressure test — Suspected parts:

AT-17 0



TROUBLE DIAGNOSES

Remarks

FAIL-SAFE
The A/T control unit has an electronic Fail-Safe (limp home mode). This aliows the vehicle to be driven

even if a major electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear with shift lever position of 1, 2 or D. Customer may

say “Sluggish, poor acceleration”.
When ignition key is turned “ON” foilowing Fail-Safe operation, OD OFF indicator lamp blinks for about

8 seconds. (For diagnosis, refer to AT-47.)
Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions
(such as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn key OFF

for 5 seconds, then ON.
The blinking of the OD OFF indicator lamp for about 8 seconds will appear only once and be cleared.

The customer may resume normal driving conditions by chance.
Always follow the “WORK FLOW” (Refer to AT-14).
The SELF-DIAGNOSIS results will be as follows:
The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution

sensor.
During the next SELF-DIAGNQOSIS, performed after checking the sensors, no damage will be indi-

cated.

ATF COOLER SERVICE

Flush or replace ATF cooler if excessive foreign material is found in oil pan or clogging strainer.
KA24DE engine (RE4F04A/RE4F04V) ... fin type cooler
Replace radiator lower tank (which includes ATF cooler) with a new one and flush cooler line using

cleaning solvent and compressed air.

OBD-ll SELF-DIAGNOSIS
o A/T self-diagnosis is performed by the A/T control unit in combination with the ECM. The results can
be read through the blinking pattern of the OD OFF indicator or the malfunction indicator lamp (MIL).

Refer to the table on AT-47 for the indicator used to display each self-diagnostic result.

o The self-diagnostic results indicated by the MIL are automatically stored in both the ECM and A/T
control unit memories.
Always perform the procedure “HOW TO ERASE DTC” on AT-52 to complete the repair and
avoid unnecessary blinking of the MIL.

e The following self-diagnostic items can be detected using ECM self-diagnostic results mode™ only
when the OD OFF indicator lamp does not indicate any malfunctions.
—Improper shifting to 1st, 2nd, 3rd, or 4th gear position
—Improper torque converter clutch operation.

*: Refer to EC section [“Malfunction Indicator Lamp (MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].

>0 AT-18
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NOTES
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TROUBLE DIAGNOSES

Diagnostic Trouble Code (DTC) Chart

A/T RELATED ITEMS

Diagnostic

trouble code

Detected items

Malfunction is detected when ...
CONSl’\JJE'-I' (Screen terms for CONSULT, aliunclion is aetected w

GsT MIL | “SELF-DIAG RESULTS” mode)

PO705 1101 | Inhibitor switch circuit ® A/T control unit does not receive the correct voltage sighal from the
(INHIBITOR SWITCH) switch based on the gear position.

PO720 1102 ; Revolution sensor ® AT control unit does not receive the proper voltage signal from the
{(VHCL SPEED SEN-A/T) Sensor.

P0O731 1103 | Improper shifting to 1st gear posi- | ® A/T cannot be shifted to the 1st gear position even if elecirical circuit
tion is good.
(A/T 18T SIGNAL)

P0732 1104 { Improper shifting to 2nd gear posi- | ® A/T cannot be shifted to the 2nd gear position even if electrical circuit
tion is good.
(A/T 2ND SIGNAL)

P0O733 1105 | Improper shifting to 3rd gear posi- | ® A/T cannot be shifted to the 3rd gear position even if electrical circuit
tion is good.
(A/T 3RD SIGNAL)

P0O734 1106 | Improper shifting to 4th gear posi- | ® A/T cannot be shifted to the 4th gear position or perform lock-up even
tion or TCC electrical circuit is good.
{A/T 4TH SIGNAL OR TCC)

P0750 1108 | Shift solenoid valve A ® A/T control unit detects the improper voltage drop when it tries to
(SHIFT SCLENOID/V A) operate the solenoid valve.

P0755 1201 | Shift sofenoid valve B ® A/T control unit detects the improper voltage drop when it tries to
(SHIFT SCLENOID/V B) operate the solenocid valve.

P1760 1203 | Overrun clutch solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
(OVERRUN CLUTCH S/NV) operate the solenoid valve.

PO740 1204 | T/C clutch solenoid valve ® A/T control unit detects the impraper voltage drop when it tries to
(TOR CONV CLUTCH 8V) operate the solenoid valve.

PO745 1205 | Line pressure solenoid valve ® AT control unit detects the improper voltage drop when it trigs to
(LINE PRESSURE S/} operate the solenoid valve.

P1705 1206 | Throttle position sensor & AT control unit receives an excessively low or high voltage from the
Throttle position switch sensor.
{THRTL POSI SEN-A/T)

P0O725 1207 | Engine speed signal ® A/T control unit does not receive the proper voltage signal from the
{ENGINE SPEED SIG) ECM.

PO710 1208 | Fluid temperature sensor ® AT control unit receives an excessively iow or high voltage from the
(FLUID TEMP SENSOR) SEensor.

502
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TROUBLE DIAGNOSES
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable
&
DTC 1 Reference
Check ltems Confirmation | Fail MIL Page
{Possible Cause) Procedure Safe lumination [l

Quick Ref.” | System

® Harness or connectors
DRIVI [0
{The switch circuit is open or shorted.) RIVING — 2 trip AT-74 EM

® Inhibitor swilch (pattern 1)

® Harness or connectors DRIVING )

{The sensor circuit is open or shorted.) X 2 trip AT-53 LG
@ Revolution sensor (pattem 2)
® Shift solencid valve A
# Shift solenoid valve B ' AT-78 BE
® Overrun clutch solenoid valve
® Line pressure solencid valve

® Each clutch DRIVING . 2 trip AT-80 EE
® Hydraulic control circuit {pattetn 3)
AT-82 GL

® T/C clutch solenoid valve
AT-84 ¥

® Harnmess or connectors
{The solenoid circuit is open or shorted.) IGN: ON X 2 frip AT-59
® Shift solenoid vaive A
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON X 2 trip AT-61 EA
® Shift solenoid valve B :
® Harness or connectors
{The sclenoid circuit is open or shorted.) IGN: ON X 2 trip AT-63 -

® Qverrun clutch solenoid valve R
® Harness or connectors

(The solenoid circuit is open or shoried.} IGN: ON X 2 trip AT-65
® T/C clutch solenoid valve BR
® Harness or connectors

(The solenaid circuit is open or shorted.) IGN: ON X 2 trip AT-72
® Line pressure solenoid valve &T
® Harnhess or connectors

(The sensor circuit is open or sharted.) DRIVING X 2 trip AT-57
® Throttle pesition sensor (pattern 4) BS
® Harness or connectors DRIVING

{The signal circuit is open or shorted.) (pattern 5) X 2 trip AT-70
® Harness or connectors DRIVING 8v

{The sensor circuit is open or shorted.) X 2 trip AT-67

. (pattern 6)

® Fluid temperature sensor &
*1: DRIVING pattern 1-6 means as follows: a: Selector lever is in “D” position.

Pattern 1 should meet b and c. h: Vehicle speed is over 10 km/h (6 MPH).

Pattern 2 should mest a and ¢. ¢: Throttle opening is over 1/8. EL

Pattern 3 should meet a through e. d: Engine speed is over 450 rpm.

Pattern 4 should meet a and b. e: A/T fluid temperature is 20 - 120°C (68 - 248°F).

Pattern 5 should mest a through c. 4

Pattern 6 should meet a through d.
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TROUBLE DIAGNOSES

Diagnosis by CONSULT

"NOTICE

1.

3.

4.

The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each
solencid).

Check for time difference between actual shift timing and the CONSULT display. If the difference is
noticeable, mechanical parts (except solenoids, sensors, etc.) may be malfunctioning. Check
mechanical parts using applicable diagnostic procedures.

Shift schedule (which implies gear position) displayed on CONSULT and that indicated in Service
Manual may differ slightly. This occurs because of the following reasons:

e Actual shift schedule has more or less tolerance or allowance,

e Shift schedule indicated in Service Manual refers to the point where shifts start, and

e Gear position displayed on CONSULT indicates the point where shifts are completed.

Shift solenoid valve “A” or “B” is displayed on CONSULT at the start of shifting. Gear position is dis-
played upon completion of shifting (which is computed by A/T control unit).

Additional CONSULT information can be found in the Operation Manual supplied with the CONSULT
unit.

SELF-DIAGNOSTIC RESULT TEST MODE
Refer to AT-47.

504
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)
DATA MONITOR DIAGNOSTIC TEST MODE

Monitor item
ECU i
ltem Display ! Main Description Remarks -
!nput signals
signais
Vehicle speed sensor 1 (A/T) VHCL/S SE-A/T ® ‘Vehicle speed compulted from | When racing engine in N or P
(Revolution sensor) [km/h] or [mph] X _ signal of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
O kevh (0 MPH). e
Vehicle speed sensor 2 VHCL/S SE-MTR ® Vehicle speed computed from | Vehicle speed display may not be [EH
{Meter) [km/h] or [mph] signal of vehicle speed sensor [ accurate under approx. 10 km/h
X — is displayed. {6 MPH). It may not indicate 0
km/h (Q MPH) when vehicle is &
stationary.
Throttle position sensor THRTL POS 8EN X - ® Throttle position sensor signat
[V] voltage is displayed. EC
Fluid temperature sensor FLUID TEMP SEN ® Fuid temperatdre sensor signal
V] x _ voltage is displayed.
® Signal voltage lowers as fluid _
temperalure rises. [
Battery voltage BATTERY VOLT ¥ _ ® Source voltage of control unit is
V] displayed.
Engine speed ENGINE SPEED ® tngine speed, computed from | Engine speed display may not be Gl
[rpm] angine speed signal, is dis- accurate under approx. 800 rpm.
X X -
played. ft may not indicate 0 rpm even
when engine is not rurning. T
- v
Overdrive switch GVERDRIVE SW ® ON/OFF state computed from
[ON/CFF) X — signal ot overdrive SW is dis-
played.
P/N position switch P/N POS! SW ® ON/OFF state computed from
[ON/OFF] X -— signal of P/N position SW is
displayed.
R position switch R POSITION SW ® ON/OFF state computed from P
[ON/OFF) X — signal of R position SW is dis-
played.
D position switch D POSITION SW ® ON/OFF state computed from R
[ON/OFF] X — signal of I} position SW is dis-
played.
2 pasition switch 2 POSITION SW ® ON/OFF status, computed from B
[ON/OFF] X — signal of 2 position SW, is dis- o
played.
1 position switch 1 POSITION 5w ® ON/OFF status, computed from o
[ON/CFF] X — signal of 1 position SW, is dis- ST
played.
ASCD-cruise signal ASCD-CRUISE ® Status of ASCD cruise signal is | @ This is displayed even whenno
[ON/OFF] % . displayed. ASCD is mounted. Y
ON ... Cruising state
QFF ... Normal running state
ASCD-0D cut signal ASCD-CD CUT @ Status of ASCD-OD release ® This is displayed even when no BT
[ON/OFF] X N signal is displayed. ASCD is mounted. -
ON ... OD released
OFF ... OD not released .
Closed throtile position switch CLOSED THL/SW ® ON/OFF status, computed from A
[CN/OFF] X o signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW ® DN/OFF status, computed from E(N
[CN/OFF] X —_ signal of wide open throttle
pasition SW, is displayed.
Hold switch HOLD SwW % _ ® ON/OFF status, computed from WD;ﬂ
[ON/OFF] sighal of hold SW, is displayed. )
Gear position GEAR ® Gear position ¢ata used for
—_ X computation by control unit, is
displayed.
505
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

Remarks

® A specific vaiue used for con-
trof is displayed if fail-safe is
activated due to esror.

® A specific value used for con-
trol is displayed if fail-safe is
activated due to error.

Control value of solenoid is dis-
played even if solenoid circuit is
disconnected.

The “OFF” signal is disptayed it
solencid circuit is shorted.

Monitor item
Item Display _ECU Main Description
!nput signals
signals
Selector lever position SLCT LVR POSI ® Selector lever position data,
— X used for computation by control
unit, is displayed.
Vehicle speed VEHICLE SPEED ® Vehicle speed data, used for
jkm/h} or {mph] — X computation by control unit, is
displayed.
Throttle position THROTTLE POSI ® Throtile position data, used for
/8] —_ X computation by control unit, is
displayed.
Line pressure duty LINE PRES DTY ® Control value of line pressure
[%] _ X solenoid valve, computed by
control unit from each input
signal, is displayed.
Torque converter clutch solencid | TCC S/V BUTY ® Controi value of torque con-
valve duty %] _ % verer cluich solenoid valve,
computed by control unit from
each input signal, is displayed.
Shift solencid valve A SHIFT S/V A ® Control value of shift solenoid
[ON/OFF] _ X valve A, computed by contro!
unit from each input signal, is
displayed.
Shift solenoid valve B SHIFT S/V B ® Control value of shift solenoid
[ON/OFF] _ X valve B, computed by control
unit from each input signal, is
disptayed.
Qverrun clutch solenoid valve QVERRUN/C S/V ® Control value of overran clutch
[ON/OQFF] . X solencid valve computed by
contral unit from each input
signal is displayed.
Seli-diagnosis display lamp SELF-D DP LMP _ X @ Control status of OD OFF indi-
{OD OFF indicator lamp) [ON/OFF] cator lamp is displayed.

X: Applicable
—: Not applicable

506
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TROUBLE DIAGNOSES
Diagnosis by CONSULT (Cont’d)

DATA ANALYSIS
Item Display form : Meaning
- " Gl
Q, _ ] W
Torque converter clutch sole- Appromrrlately 4% Lock uﬁ OFF
noid vaive duty Approximately 94% Lock-up “ON” B
A
Low line-pressure
i % Il thrott i
Line pressure solenocid valve ApprO)(Irrlately 0% (Small thro lle opening)
EH
duty Approximately 95% High line-pressure
(Large throttle opening)
Approximately 0.5V Fully-closed throttle 15
Throttle position sensor
Approximately 4V Fully-open throttle
Approximately 1.5V Cold [20°C {68°F)] 5§
Fiuid temperature sensor 4 4 -
Approximately 0.5V Hot [80°C {176°F)]
[FE
Gear position 1 2 3 4
Shift solencid vaive A ON OFF OFF ON L
Shift solenoid valve B ON ON OFF OFF
W
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TROUBLE DIAGNOSES

o
N

SAT767B)

Fluid leakage

SAT288G

SATG38A

ROAD TEST PROCEDURE

1. Check before engine is started.

U

2. Check at idle.

O

3. Cruise test.

SAT786A

SAT486G

508

Preliminary Check
A/T FLUID CHECK
Filuid leakage check

Clean area suspected of leaking. — for example, mating
surface of converter housing and transmission case.

Start engine, apply foot brake, place selector lever in “D”
position and wait a few minutes.

Stop engine.

Check for fresh leakage.

Fluid condition check

Fiuid color Suspected problem

Dark or black with burned odor

Wear of frictional material

Milky pink

Water cotamination — Road water
entering through filler tube or breather

Varished fluid, light to dark brown
and tacky

Oxidation — Over or under filling, —
Overheating

Fluid level check — Refer to MA section (CHASSIS
AND BODY MAINTENANCE).

ROAD TEST
Description

W~ e

The purpose of a road test is to analyze overall performance
and determine causes of problems.

The road test consists of the following three parts:

Check before engine is started

Check at idle

Cruise test

Before road test, familiarize yourself with ail test procedures
and items to check.

Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road
test. Refer to “Self-diagnosis” and “Diagnostic Procedure”,
AT-47, 88.
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

[ ° 1. Check before engine is started
. Bl @
s 1. Park vehicle on flat surface. NO__L Stop ROAD TEST. Go to '
2. Turn ignition switch to “OFF" position. " Diagnostic Procedure 1
3. Move selector lever to “P” position. (AT-88) before proceeding. A
4, Set ovardrive switch to “ON” position.
5. Tum ignition switch to "ON” position.
(Do not start engine.) EM.
6. Does OD OFF indicator lamp come on '
SAT768B for about 2 seconds?
BI@ oooFF Yes LG
indicato\_rﬁrﬂp h A
Does OD OFF indicator lamp blink for YesL Perform seif-diagnosis and S
D LT about 8 seconds? "| check NG items on the EC
C ) ([ — o DIAGNOSTIC
o WORKSHEET, AT-16. FE
1T Refer to SELF-DIAGNO-
et | 7 7F SIS PROCEDURE, AT-47.
\ " CL,
Turn ignition switch to “OFF” position. :
T620
y MT

Perform self-diagnosis and nate NG items:
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-47.

v

Go to “2. Check at idle”, AT-28.
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SAT768B

Preliminary Check (Cont’d)
2. Check at idle

1. Park vehicle on flat surface. No

h 4

2. Move selector lever to “P” position.
3. Turn ignition switch to "OFF” position.
4. Turn ignition switch to “START"” position.

Mark the box on the DIAG-
NOSTIC WORKSHEET
(AT-16) to perform Diagnos-
tic Procedure 2.

Continue RCAD TEST.

5. Is engine started?
l Yes

Turn ignition switch to “ACC” position.

8]

SAT770B|

@ l

1. Move selector lever to “D”, “1", “2" ar Yes

“R” position.
2. Turn ignifion switch to “START” position.
3. Is engine started?

’T Move selactor lever to “P” position.

lNo

2. Turn ignition switch to “OFF” position.
3. Release parking brake.

SAT768B

@ l

Mark the box on the DIAG-
NOSTIC WORKSHEET
(AT-16) to perform Diagnos-
tic Procedure 2.

Continue ROAD TEST.

1. Push vehicle forward or backward. Yes

2. Does vehicle move when it is pushed
forward of backward?
3. Apply parking brake.

SAT7I6A

No

v

A4

Mark the box on the DIAG-
NOSTIC WORKSHEET
(AT-16) to perform Diagnos-
tic Procedure 3.

Continue ROAD TEST.

1. Start engine. Yes

2. Move selector lever to “N” position.

3. Release parking brake.

4. Does vehicle move forward or back-
ward?

.| Mark the box on the DIAG-

NOSTIC WORKSHEET
(AT-16) to perform Diag-
nostic Procedure 4.
Continue ROAD TEST.

SAT771B

510

¢No
@

(Go 1o next page)
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

®
Brake pedal .
l a
{ ‘ Apply foot brake. -
. \ E\\
! _ | (i
|1 1. Move selector lever to “R” position. Yes | wMark the box on the DIAG-
2. Is there large shock when changing "] NOSTIC WORKSHEET EM
from “N” to “R” position? {AT-16) to perform Diag-
SAT797A No : nostic Procedura 5.
Continue ROAD TEST. LG
v

1. Release foot brake for several seconds. |N® | Mark the box on the DIAG- ES
2. Does vehicle creep backward when foot NOSTIC WORKSHEET

brake is released? (AT-16) to perform Diag- .
nostic Procedure 6. EFE

N
-
<] \ Yas Continu_e ROAD TEST.
N o . !

1. Move selector lever to "D”, “2" and “1” No Mark the box on the DIAG-

h 4

€2

Y

SAT7728 positions and check if vehicle creeps NOSTIC WORKSHEET
= forward. (AT-16) to perform Diag- T
Brake pedal 2. Does vehicle creep forward in alt three nostic Procedure 7.
positions? ' Continue ROAD TEST.
Yes

L4
Go to “3. Cruise test”, AT-30.

FA

0

For several seconds

R&

SAT799A]

SAT7738B

[,

EL
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SMA185C,
(X}
=== :|
|52 =2 Data link
=M connector
for
[J CONSULT

AECS71

NISSAN

CONSULT

q
4
START

[

SUB MODE

SEF292t

E

SELECT SYSTEM

ENGINE -
AT 4

AIRBAG

!
[
I
I
3
|

ATB72G

{ [ SELECT DIAG MODE

| SELF-DIAGIESULTS

| DATA MONITOR

| Ecu PaRT NUMBER

SATB71C

512

Preliminary Check (Cont’d)
3. Cruise test
e (Check all items listed in Parts 1 through 3.

With CONSULT

e Using CONSULT, conduct a cruise test and record the

result.
e Print the result and ensure that shifts and lock-ups take

place as per “Shift Schedule”.

CONSULT setting procedure

1. Turn off ignition switch.

2. Connect “CONSULT” to Data link connector for CONSULT.
Data link connector for CONSULT is located in left side dash
panel.

3. Turn on ignition switch.

4. Touch “START".

5. Touch “A/T".

6. Touch “DATA MONITOR”.

AT-30
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Preliminary Check (Cont’d)

“ﬂ SELEGT MONITOR 1TEm l 7. Touch “SETTING” to set recording condition.

ECU INPUT SIGNALS el
i

MAIN SIGNALS ]

SELECTION FROM MENU | o
oty

il
|
|

I
l
I
I
I

b
SETTING " START

SAT902H

[/ ST RECORDING COND 1 8. Touch “LONG TIME"” and “ENTER” key.

AUTO TRIG l MANU |, | RIG I EC
=
Hi SPEED

[ | E

l
|
l

|

|

|
SAT297C

IE] SELECT MONITOR 1TEM I 9. gl(galslaAcl:_%’t’o SELECT MONITOR ITEM and touch “MAIN

| EGU INPUT SIGNALS m_] 10. Touch “START".
[ SELECTION FROM MENU | EA
l |
| o R&,
[serrng][ ™ START |

SATA03H

11. When performing cruise test, touch "RECORD”.
#MONITOR % NO FAIL
ENGINE SPEED 800rpm a7
GEAR 1 &l
SLCT LVR POSI N#P
VEHICLE SPEED okm/h _
THROTTLE PCSI 00/8 BS
LINE PRES DTY 25% R
TCC S DUTY 4%
SHIFT S/V A N
SHIFT SV B ) ON BT
l RECORD |
SATO71H
FlA
12. After finishing cruise test part 1, touch “STOP”.
*RECORD 4/8 #NO FAIL
ENGINE SPEED 768rpm el
GEAR 1
SLCT LVR POSI  N-P
VEMICLE SPEED okm/h
THROTTLE PCSI  0.0/8 T
LINE PRES DTY 29% L
TCC $/V DUTY 4%
SHIFT S/V A ON
SHIFT 5,V B [l  ON
STOP |
SATO72H
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Preliminary Check (Cont’d)
13. Touch “DISPLAY",

m REAL-TIME DIAG m

¥ % %k ¥ NO FAILURE % % % *

[ STOREM (RECORD1) |
ISR [ DISPLAY

SAT301C,
SPEED LEVER
18:01  (rpm) POSI
TER 704 1 D
0002 R 1 D
0001 AT 1 D
00°00 704 1 D
0001 704 1 D
0002 704 1 D
0003 ) 704 1 D
[ PRINT |[ GRAPH |
SAT204H
I 1y
SPEED LEVER
18:01  (rpm) posI
0002 [RAN 1 D
oop2 AT 1 D
00'01 SO 1 D
0000 704 1 b
0001 704 1 D
0002 704 1 D
0003 704 1 D q
[ aumv |[ PRINT ]
SAT905H

ENG GEAR SoT vEm ThETL 16. Chec_k the mpnltor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POS! SPEED
18:01  (rpmy (km/h)  (/8)
0003 (VRN D 0 00
00’02 704 1 D 0 0.0
00 704 1 D #] 0.0
0000 704 1 D 0 0.0
0001 704 1 D V] 0.0
o002 704 1 D 1] 0.0
oo'n3 704 1 D 0 0.0
0004 704 1 D 0 0.0
0005 704 i D 0 0.0
SATG06H

5 G @ Without CONSULT

_ A e Throttle position can be checked by voltage across termi-
AT control unit terminal nals G and @9 of A/T control unit.

\_cimm__ o connecTor )
35 kL)

] W/R

S &
© @ AATE30
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TROUBLE DIAGNOSES

OVER DRIVE
10N ROFF

Accelerator
pedal

Half-way

L on
SAT?74B
N
</
SAT775B
m pu—

Preliminary Check (Cont’d)

Cruise test — Part 1

1. Drive vehicle for about 10 minutes until
engine oil and ATF reach operating
temperature.

ATF operating temperature:
50 - 80°C (122 - 176°F)

aE v

1. Park vehicle on flat surface.

2. Set averdrive switch to “ON” position.
3. Move selector lever to “P” position.
4. Start engine.

Y

Move selector lever to “D” position,

E k4

Accelerate vehicle by slowly and con-
stantly depressing accelerator pedal half-
way.

A 4

oD
o=

[T

SATA95G

Q»Q

Accelerator
pedal

7

7
7
;

%

@»Q

Accelerator
pedal

Halfway
SAT401H

Does vehicle start from D,? No .| Mark the box on the DIAG-
Read gear position, NOSTIC WORKSHEET
(AT-16) to perform Diag-
Vo nostic Procedure 8. B
Continue ROAD TEST. .
v
Does A/T shift from D, to D, at the speci- No .| Mark the box on the DIAG- AA
fied speed? 7| NOSTIC WORKSHEET
Read gear position, (AT-16} to perform Diag- .
throttle opening and nostic Procedure 9. BR
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
D, to D,: &T
Refer to Shift schedule, AT-37.
Yes dglgj
L4
Does A/T shift from D, to D, at the speci- No .| Mark the box on the DIAG-
fied speed? "| NOSTIC WORKSHEET BT
A Read gear position, {AT-16} to perform Diag-
= throttle position and nostic Procedure 10.
vehicle speed. Continue ROAD TEST. A
Specified speed when shifting from
D, to Py:
Refer to Shift schedule, AT-37. =L
‘ Yes
® B
{Go to next page)
515
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TROUBLE DIAGNOSES

@90 | O»ax
Accelerator Accelerator
pedal
V
Z “\
é
7
Halfway
SAT402H
(1]
ADSQ O » @
Accelerator Brake Accelerator  Brake
pedal pedal pedal
Hé‘i , ‘ 2
gt " Lightly
Ightly h
Released applied Reteased apalied
SAT403H

516

Preliminary Check (Cont’d)

®

.

Does A/T shift from D, to D, at the speci- | N° | Mark the box on the DIAG-
fied speed? | NOSTIC WORKSHEET
@ Read gear position, (AT-16) to perform Diag-
throttle position and nostic Procedure 11.
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
D, to D,:
Refer to Shift schedule, AT-37.
Yes
Y
Does A/T perform lock-up at the specified No .| Mark the box on the DIAG-
speed? | NOSTIC WORKSHEET
Read vehicle speed, throt- (AT-16} to perform Diag-
tle position when torque con- nostic Procedure 12.
verter clutch solenoid valve Continue ROAD TEST.
duty becomes 94%.
Specified speed when lock-up
occurs:
Refer to Shift schedule, AT-37.
Yes
h 4
Does A/T hold lock-up condition for more NO 1 Mark the box on the ENAG-
than 30 seconds? | NOSTIC WORKSHEET
Yos {AT-16) to perform Diag-
hostic Procedure 13.
Continue ROAD TEST.
n .
1. Release accelerator pedal and lightly No .| Mark the box on the DIAG-
apply foot brake. | NOSTIC WORKSHEET
2. Is lock-up released when accelerator {AT-16) to perform Diag-
pedal is released and foat brake is nostic Procedure 14.
applied? Continue BOAD TEST.
\ Read torque converter clutch
solenoid valve duty 94% —
4%.
Yes
v
1. Decelerate vehicle by applying foot No .| Mark the box on the DIAG-
brake lightly. | NOSTIC WORKSHEET

2. Does engine speed return to idle
smoothly when A/T is shifted from D, to
D,?

Read gear position and
engine speed.

Yes
h 4

1. Stop vehicle.
2. Go to “Cruise test — Part 27, AT-35.

AT-34

(AT-16) to perform Diag-
nostic Procedure 15.
Continue ROAD TEST.




TROUBLE DIAGNOSES

pedal

%
Half-way

Preliminary Check (Cont’d)

Cruise test — Part 2

1. Confirm overdrive switch is in “ON”
position.
2. Confirm selector lever is in D" position.

SAT495G

Accalerator

@ »Q » O

80 km/h
(60 MPH)

Accelerator
pedal

Released

Accelerator
pedat
Z

7
Fully depressed

h 4

SAT404H

R

O»Q

Accelerator
pedal

‘\\

7
Fully depressed

"8 @

Accelerator
pedal

”

7

7,
Released

SAT405H

1. Accelerate vehicle by half throttle again. No | Mark the box on the DIAG- .
2. Does vehicle start from D,? "] NOSTIC WORKSHEET EM
Read gear position, {AT-16) to perform Diag-
nostic Procedure 16. .
Continue ROAD TEST. LG
Yes
B| ; -
1. Accelerate vehicle to 80 km/h (50 NG | Mark the box on the DIAG- | £V
MPH). "| NOSTIC WORKSHEET
2. Release accelerator pedal and then (AT-16) o perform Diag- .
quickly depress it fully. nostic Procedure 8. £
3. Does AT shift from D, to D, as soon Continue ROAD TEST.
as accelerator pedal is depressed fully? "
Read gear position and CL
throttle position.
ves T
hJ
Does A/T shift from D, to D at the speci- No .| Mark the box on the DIAG-
fied speed? "] NOSTIC WORKSHEET
Read gear position, (AT-18) to perform Diag-
throttle position and nestic Procedure 10.
vehicle speed. Continue ROAD TEST. IF&
Specified speed when shifting from
D, to D;:
Refer to Shift schedule, AT-37. B4,
Yes
D) v BR
No

1. Release accelerator padal after shifting
from D, to D,.
2. Does A/T shift from D4 1o D, and does
vehicle decelerate by engine brake?
Read gear position,
throttle position and
vehicle speed.

Mark the box on the DIAG-

Y

Yes

Y

1. Stop vehicle.
2. Go to “Cruise test — Part 3", AT-36.

AT-35

NOSTIC WORKSHEET
(AT-16) 1o perform Diag- sr
nostic Procedure 11. Con-
tinue RCAD TEST.

ot
i)

Ini
—

By

517



TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Cruise test — Part 3

1. Confirm overdrive switch is in “ON”
position.
2. Confirm selector lever is in “D” position.

!

SAT812A

B

Accelerator pedal

D

SAT813A

OVER DRIVE
TON WOFF

®E

D: (OD OFF)

-

Engine brake

SAT/78BA
@
g ’
,.
>
SAT791GA
| @

@

Engine brake

SAT778B)

Accelerate vehicle using half-throttle to D,.

B }

Release accelerator pedal.

'

Set overdrive switch to “OFF" position

while driving in D,.

Does A/T shift from D, to D,? NO ["Mark the box on the DIAG-
@ Read gear position and NOSTIC WORKSHEET
vehicle speed. (AT-18) to perform Diaghos-
tic Procedure 17.
lves Continue ROAD TEST.
Does vehicle decelerate by engine brake? No o Mark the box on the DIAG-
7| NOSTIC WORKSHEET
Yes (AT-18) to perform Diagnos-
tic Procedure 15.
Continue ROAD TEST.
Move selector lever from “D” to “2” posi-
tion while driving in Dj.
i N
|mlf)oes A/T shift from Dj to 2,7 © | Mark the box on the DIAG-
- it "| NOSTIC WORKSHEET
Read gear position. (AT-18) to perform Diagnos-
tic Procedure 18.
m lyes Continue ROAD TEST.
H
Does vehicle decelerate by engine brake? No Mark the box on the DIAG-
"] NOSTIC WORKSHEET
Yes (AT-16) to perform Diagnos-
tic Procedure 15.
o . Cantinue ROAD TEST.
J
1. Move selecior lever from “2” to “1” posi- No o Mark the box on the DIAG-
tion while driving in 2,. T NOSTIC WORKSHEET
2. Does A/T shift from 2, to 1, position? (AT-16) to perform Diagnos-
@ | Read gear position. tic Procedure 19.
= Contirue ROAD TEST.
¢ Yes
No

Does vehicie decelerate by engine brake?

Yes

¥

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-47.

518

AT-36

| Mark the box on the DIAG-

NOSTIC WORKSHEET
{AT-186) 1o periorm Diagnos-
tic Procedure 20.

Continue ROAD TEST.




TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

SHIFT SCHEDULE
Vehicle speed when shifting gears

: iG]
Throttle ] Vehicle speed km/h (MPH)
i Shift patiern
position D,— D, D, — D, D, — D, D, —Ds D, — D, D,— D0, 1, = 1,
Full thratile Comfort 62 - 70 14 - 122 179 - 187 175 - 183 105- 113 41 - 49 62 -70 Mu@a
(39 - 43} {71 - 76) {111 - 118) (109 - 114) {65 - 70) (25 - 30} (39 - 43)
Half thrattie Comfort 42 -50 78 - 86 124 - {32 75- 83 41 - 49 5-13 62 - 70 ‘
(26 - 31) {48 - 53) (77 - 82) {47 - 52) (25 - 20) 3-8 (38 - 43) El
Vehicle speed when performing lock-up e
Vehicle speed km/h (MPH}
Throtile positicn Shift pattermn OB switch Gear position
Lock-up "ON" Lock-up “OFF”
e
ON o, 105 - 113 (85 - 70) 53 - 51 (33 - 38} £k
2/8 Comfort -
OFF D, 86 - 94 (53 - 58) 83 - 91 (52 - 57)
FE
GL
T

BT

AT-37 519
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520

A/T Electrical Parts Location

AN

Throttle position sensor

and throttle position switch
T L

QD OFF

indicator
lamp

~
&0

(]G

ESA Y A e
N

Terminal cord
assembly

{Air duct removed for clarity) \ \\\M \ %[,

harness connector —,

Revolution sensor
harness connector

AT-38

Revolution

3/ sensor
"

AATE31
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Schematic

X

AATB16
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nﬂ NOT LYNTEL0D
B =—
- eg
L, ) a1 U HOSNIS
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MW mw W W HOLIMS ¢
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TROUBLE DIAGNOSES

Wiring Diagram -AT-
AT-A/T-01

IGNITION SWITCH

BATTERY ON or START

10A 10A  [Reler to “EL-POWER".

]
o
T

R G/R GR

AT
MEMORY VIGN VIGN A TeoL
UNIT
CONSULT  CONSULT  CONSULT
DATA DATA DATA
GND  GND IN(RX) CLK OUT(TX)
LI%|_| LI4TB—|_| L._liﬂl L._||2—‘°’—] —[—ILS.U,J FBR [E>>To AT-AT-03
B B v/B 4 Yo G BR
I_: 11 (o] 2] 71
DATA LINK
I CONNECTOR
FOR
= o CONSULT
r'—| 59 @5
&

1

e — = ) E——

pod

-
—t
o]

F17 Fi7 W76 M77
ol 2 7 1 )
819 GY [ W

]

12134 [otopt12]13]t4 )15 @ 23|24 )25 126272829 30]31 | 32{ 33{34]35 m
5161718 [16]17]18jie]20)21 22 36137)38]39]40]41]42143]44] 4546|4748 H.S.

AATE15-A
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TROUBLE DIAGNOSES

Wiring Diagram ~AT- (Cont’d)

AT-AT-02

Precedin —-— -
paga @Gm — /7 G/R g
VR
E]
GR
=z .,
THROTTLE LG
POSITION
SWITCH
WIDE GLOSED (F3)
.f OPEN & B
@
~ S
OTHER BTHER
L._||—-]1 (L) i
LG Y
I oL
LG Y & M
* --------- [ : |
== D,
LG ¥
LG ¥
=3y
[ I 3 A i
WIDE OPEN CLOSED
CONTROL
W SW UNIT )
ST
211
[0 Mg = 15
glofiol 1 1 W S1H B GY Iy
1 &L
NARDIRLHEREDRE @ P36} £7 73 3 P T P ) XD P R T (&5}
AR DEEELEAE R S ] )51 2 1722 1 ) el P .
. D
AATB15-B
523
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

AT-A/T-03

IGNITION SWITCH
ON or START

10a  |Refer to “EL-POWER".

BR i
< 1

®

1

BR INHIBITOR
SWITCH
E )

BR
BR

l_.l
To AT-A/T-01 L;,;l_l. ;H@Next page LI’%I-I Li%“l LT_:J—I

@
[e2)
@
m
o
o
-
o
m
i
o
I
0]
=

(i SR &
E15
G/B LGB G/OR G/W
|
Geul
=
GiB
G/B LG
. JFAl
2|
GiB LG
6B LG LGB GIOR GAN
a0 o A II%
G‘W
To EL-
’.G/W-BACK;'L
G/B LG LGB GOR AW
[F]_[G=] 70 (el [
N D 2ND 187 R AT
POS POS POS POS POg | CONTROL
SW SW SwW  SW sw o UNIT
Refer to last page (Foldeut page).
(DN ERD
Me (I e
dRABAE ANBE
N X arey 8/ v av

| | —
AARNIBEEEAERE @ 23 ]eafes 2627 s zaf30l31 3g|333435 m
HAHRBIGEEERAR 36[a7 |33 39fa0 a1 [42]43]aa]45] 48] 47]48) H.S.

AATB15-C
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

! <P AT-A/T-04
P * L3
p;_?;?dmg BR VEHICLE &N
SPEED
—@— SENSOR
= ASCD Mé“
> CONTROL
-rJ UNIT
RAY
if—---- CRUISE CANGEL {Reter 0 R
LAMP  SIGNAL| —- J

BBt
66 CE

R [EEA
||- .- RS BAY LG
B8R RY
I COMEINATION  ORMB o
METER n - To
SPEED- ’ 2OR/BE [ nna— ELASCD
o0 OMETER o oE
INDICATOR
LAMP
3 5 Y]
Ll (SN oL
B/Y Y/G B
——
| W
A - @ N -
I—.—l @ = Y Y/’G @ pe?g;

OVERDRIVE
SWITCH

-

: With ASCD

{
@

B
n —-—
’I B I D OR/B B/Y
B .
I Bin
o B/R BY YIG OR/B BAY
; ||39|f !i 3 || Iz || ||37|| ||4o || aT
r ﬁ oD oD VSP-2 ASCD  ASCD égNTROL
| | OFF  OFF CAUISE  4TH
B B ] SW  LAMP SwW cuT UNIT
a4 =2 & sW D&
= = = i)
M77
BT
| s |
213
oo = (A
117 |
] I
| Hetlokte |_19 0 ]l-“ o ]‘_ of ]:‘ T 3
i
P E______________\_‘V _____________ E _____________ W_I w EL
O] IEl r<
3[40 T (I} I I rd ~NE®
‘ A N |- =[5 ,
w f'_—'L w GY Gy ﬂx
112[3]<] [s o[z [afafs E)] 23 [z4]25 28k 128 |25 B0 Bl 32333435|im
5161718 [6[17]i8]10te0]21 J22 363?!38'39'40 Bl 58 G E ) harnd WP H.S.

AATEI5-D
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

AT-A/T-05
ENGINE THROTTLE
COOLANT POSITION
I—@—’ TEMPERATURE "Yv SENSOR
SENSOR ]

L/OR
3 prman- 4
Precedin i
i
YiG L/OR =]
o 3 5] [l
V - -
(ECCS SP W/ TEMP GND-A
CONTROL
MODULE)
TACHO oty DT2  DT3 ATCK TVO GNDCG
(Refer to | | Il_zill [in“ |[ﬂl| |[7_Ii
EC section.) B'ifﬂ L’IR Biw Giﬂ WIR

BRIR L/R BR/W

5

LB BR/R LR BHfW

To EL-METER <@ s mm @@

I [ 1] (S | 2
| o=
L/B BRR LR BRW GOR WR RIY -
[l o]l I IE] 7] IE [Eml 2 £
ENG DT: DTz D13 OBD2 TH/SEN SENS égNTROL Fi7) 1D
REV (IN) power | EON
=]
5 < ® @ o
§ I W 7 il T W | 12 GY
—l
IHEOIHT N EERE P L A R T Bl R A B L) 1551
AREBEEEDEDE 7 5 ) ) 5 0 ) 0 0 O 5 O e P . L BINGD
. /
101]102[103] {reafros]10s
107} 108f0s| [riddivalie
afia[1s| [riefiiz|i1s

AATE15-E
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

REVOLUTION A

EM

Preceding
page

Gl

BT

EA

AT

GND TEMP Sﬁﬁmo'-
5T
ET
3 [ ]
¢ ) L z 1IN Ha
111 w HAEHHE W Gy  \_J[a3 BR
EL
=1 ™
1213121 [eaizla]ials @ 22425 262?|28 ] £ 51 B EE T P

BB CEERDRAZ BHEEEEHEEDERGE hradPH s, B

AATE15-F
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

AT-A/T-07
AT
CONTROL
UNIT
cu PL PL Ms1
DUTY OVR/C SHIFT SHIFT DUTY DUTY
50L 50L S0OLA S0LB SOL(DR) S0L
L:] L] L] [ Ry L]
GY/R P/L LW Ly P/B OR/L
P/B
E103
P/B .
YR PiL LfW Ly |_1._|
= ] D, A | % [RESEoR I
""""""" Y@ 'W > HE @
7 /! LA L/
. \ O?L @
0
GY/R P LAW LY ORL
-------------- ------------ e
L GY G Y 3

TORQUE OVERRUN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENQID SOLENOQID PRESSURE
CLUTCH SQLENQID VALVE A VALVE B SOLENOID
SOLENOID VALVE VALVE
VALVE
@ e ® =
Refer to last page {Foldout page}.
, {E103
2 <] il
(&) MBS ol Islmed ToCED ARG
[ 11 W ] [of# W GY 3/ BR
1]12])314] [spept1pzfidlidfis @ 2324252627'58293031 32|33134135 m
516] 718} {15]17]18]19]20]21 |22 36]37 | 35] 3914041142143 |44] 45] 46147148 ] HS.

AATE15-G
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TROUBLE DIAGNOSES

=

SELECT SYSTEM

Self-diagnosis

ENGINE

AT N

AIRBAG

CONSULT

—\—"—'~—|—'——v—

FAILURE DETECTED
THROTTLE POSI SEN

B SELF-DIAG RESULTS B[]

| ERASE | PRINT

1. Turn on CONSULT and touch “A/T".
If A/T is not displayed, check A/T control unit power supply
and ground circuit. Refer to AT-103. If result is NG, refer to

After performing this procedure, place check marks for resuits
on the “DIAGNOSTIC WORKSHEET”, AT-16. Reference pages
are provided following the items.

|
|
I
} [1) SELF-DIAGNOSTIC PROCEDURE WITH
l
|

Display shows malfunction experienced since the last eras-

CONSULT performs REAL-TIME SELF-DIAGNOSIS.
Also, any malfunction detected while in this mode will be

SAT872G EL section (“POWER SUPPLY ROUTING”).
2. Touch “SELF-DIAG RESULTS”.
ing operation.
displayed at reai time.
—I SAT708G

Detected items

{Screen terms for CONSULT,
“SELF-DIAG RESULTS” mode)

Malfunction is detected when _..

Indicator for Diaghostic Results

NS W
o I

t:/OF —
QoD OFF

indicater lamp
{Available when

CHECK

Malfunction
indicator lamp*2
{Available when

“AT" on CONSULT | “ENGINE” on CON-
is touched.) SULT is touched.)

Inhibitor switch circuit ® A/T control unit does not receive the correct voltage sig- . X
{INHIBITOR SWITCH) nal (based on the gear position} from the switch.
Revolution sensor ® A/T control unit does not receive the proper voltage sig- X X
(VHCL SPEED SEN-A/T) nal from the sensor.
Vehicle speed sensor (Meter) ® A/T control unit does nct receive the proper voltage sig- % .
(VHCL SPEED SEN-MTR} nal from the sensor.
Improper shifting to 1st gear position ® A/T cannot be shifted to the 1st gear position even when = %1
(A/T 18T SIGNAL) electrical circuit is geod.
Improper shifting to 2nd gear pesition ® A/T cannot be shified to the 2nd gear position even when _ xX*1
{A/T 2ND SIGNAL) electrical circuit is good.
Improper shifting to 3rd gear position ® A/T cannot be shifted to the 3rd gear position even when . X*1
(A/T 3RD SIGNAL) electrical circuit is good.
Improper shifting to 4th gear position or | ® AT cannot be shifted to the 4th géar position or cannot
TCC perform lock-up, even when electrical circuil is good. — X1
{A/T 4TH SIG CR TCC)
Shift sclenoid valve A ® AT control unil detects the improper voltage drop when it X X
(SHIFT SOLENOID/V A) tries to operate the solenoid valve.
Shift sciencid valve B ® A/T control unit detects the improper voltage drop when it X X
(SHIFT SOLENOID/V B) tries to operate the solenoid valve.
Overrun clutch solencid vatve ® A/T control unit detects the improper voltage drop when it % X
{OVERRUN CLUTCH S/V) tries to operate the solenoid valve.
T/C clutch solenoid valve ® AT control unit detects the improper voltage drop when it X X
(TOR CONV CLUTCH 8V) tries to operate the solenoiq valve,
Line pressure solenoid valve ® A/T control unit detects the improper valtage drop when it X X
(LINE PRESSURE S/V} tries to operate the solenoid valve.
Throttle position sensor ® A/T control unit receives an excessively low or high voli-

X X

Threttle position switch
{THRTL POSI SEN-A/T})

age from the sensor.

AT-47
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Indicator for Diagnostic Results

- 7,
Detected items =l @(

R

(Screen terms for CONSULT, Malfunction is detected when ... ‘ QD OFF ' Malfunction*
“SELF-DIAG RESULTS” made) indicator lamp indicater lamp*2
{Available when (Available when
“AT" on CONSULT [ "ENGINE™ on CON-

is touched.) SULT is touched.)

Engine speed signal ® A/T control unit does not receive the proper voltage sig- X X

(ENGINE SPEED SIG} nal from the ECM.

Fluid temperature sensor ® AT control unit receives an excessively low or high voit- X X

(FLUID TEMP SENSOR} age from the sensor.

Initial start @ This is not a malfunction message (Whenever shutting off

{INITIAL START) a power supply to the control unit, this message appears X —

on the screen.}

No failure ® No failure has been detected.

(NO SELF DIAGNQSTIC FAILURE INDI-

CATED X X

FURTHER TESTING MAY BE

REQUIRED™)

X : Applicable

- : Not applicable
*1 : These malfunctions cannot be displayed by MIL Heweck if another malfunction is assigned to the OD OFF indicator lamp

PR W

-3 -

— o T .
i d

*2 : Refer to EC section ["Malfunction Indicator Lamp {(MIL)", “ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
@ SELF-DIAGNOSTIC PROCEDURE WITH GENERIC

CODES/FREEZE 1 SCAN TOOL (GST)
1705 THROITNEFDS 1 Refer to EC section [“Generic Scan Tool (GST)"', “ON-BOARD

DIAGNOSTIC SYSTEM DESCRIPTION”].

[ENTER] *FREEZE DATA

SAT254H

i) SELF-DIAGNOSTIC PROCEDURE WITHOUT
B & CONSULT OR GST

DIAGNOSIS START

OVER DRIVE
10N WOFF

Tl
1. Start engine and warm it up to hormat
engine operating temperature. No % Stop procedure. Perform
2. Turn ignition switch to “OFF” position. | Diagnostic Procedure 1
Wait for at least 5 seconds. (AT-88) before proceeding.
. Turn Ignition switch to “"ACC" position.
. Set overdrive switch in “ON" position.
OD OFF . Move selector lever to “P" position.
mdlcamﬂp /< . Turn ignition switch ta "ON" position.
- (Do not start engine.}
D /r':. CILl. 7. Dogs OD QFF indicator lamp come on
CO0)

for about 2 secends?
ewy § 7 7F

1

SAT774B

=6 1 I SR O\ ]

¢ Yes
®

530 AT-48



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

o ®
0 l
1. Turn ignition switch to “OFF” position.
Ry 2. Tum ignition switch to “ON” position. i
e

(Do not start engine.)
. Move selector lever to “D” position.
. Turn ignition switch to “OFF” position. =
. Set overdrive switch to “OFF” position. 2
. Turn ignition switch to “ON"" position

(Do not start engine.) .
® Wait for more than 2 seconds after igni- G
tion switch “ON™.

L
e
n
m

[ S N SN

SATE53E

!

1. Move selector lever to “2” position. EE
2. Set overdrive switch in “ON” position.

R
T on . o

¥
Move selector lever to “1" position.

OVER DRIVE
1OH 4OFF

SAT780B Set ovardrive switch in "OFF” position. MT
it
n
¥
Depress accelerator pedal fully and
release it. '
[P,
A4
‘ @ Check QD OFF indicator famp. .
Refer to JUDGEMENT OF SELF-DIAG- &
NOSIS CODE on next page.
SAT781B
Il BR
DIAGNGSIS END
Accelerator pedal .
ST
RS
Depress Release B
SATI81F
HA
OD OFF
indicator lamp
=i
oo 0f¢ T L
0 [ —
13
E 1 7k
[ T629
531

AT-49



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE INDICATED BY OD OFF INDICATOR LAMP

4th judgement flicker is fonger than others.

All judgement flickers are same.

w\\olfs'/, Wl
i . oo =
=l TR
TN P
Selr.di . Self-diagnosis
stal:; iagnosis start
7§t7a_rt signa_l 1(_)vjt{dg_emen1 flicker_s o= -Light MM Light
| ‘ ’ ! I -~ - Shade
(R o i o oo !
ot ta__ ta . o . . SAT443F
Shift solenoid valve A circuit is shori-circuited or discon-
o ) . . AATE3Z | ngeted.
All circuits that can be confirmed by sclf-diagnosis are OK. | g 'to SHIFT SOLENOID VALVE A CIRCUIT CHECK,
AT-59.
1st judgement flicker is longer than others. 5th judgement flicker is longer than others.
- ~— Vs /;
—[ o 1=
) O\ij Nz ~L_OFF_IZ
| oFF |- T
P l
-- - - —_ Light
- -Shade
SATA45F

Shift solenoid valve B circuit is short-circuited or discon-
SAT437F | nected,
Go to SHIFT SOLENOID VALVE B CIRCUIT CHECK,

Revolution sensor circuit is short-circuited or disconnected.
Go to REVOLUTION SENSOR CIRCUIT CHECK, AT-53. AT-61,
2nd judgement flicker is longer than others. 6th judgement flicker is longer than others.
N
Vs —J ob =
ren = /:
~_OFF_]=- R
PN
L. - -- Light
--Shade
SAT439F
. BAT44TF
Vehicle speed sensor circuit is short-circuited or discon- Overrun clutch sofenoid valve circuit is short-circuited or dis-
nected. connacted.
Go to VEHICLE SPEED SENSOR CIRCUIT CHECK, AT-55. gﬁEt%EVErH‘%UN CLUTCH SOLENOID VALVE CIRCUIT
3rd judgement flicker is longer than others. 7th judgément ﬂ.icker is longer than others.
N /;f_:
S
~_OFF_{T
P NN
————1- - Light
-J_M_H}H[H L - shade
SATA49F

SAT441F
Throttle position sensor circuit is short-circuited or discon- Torgue converter clutch solenoid valve circuit is short-Cir-
nected. cuited or disconnected. .
Go to THROTTLE POSITION SENSOR CIRCUIT CHECK, |Go to TORQUE CONVERTER CLUTCH SOLENOQID VALVE
AT-57. CIRCUIT CHECK, AT-65.

ty = 1.0 second

AT-50

t, = 2.5 seconds t, = 2.0 seconds

532



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

8th judgement flicker is longer than others. Flickers as shown betow.
- NV s
o e —on 1= @
—|_OFF |- —~L_CFF_T
PAVEINN 2PN
Self-diagnosis ‘
start M
- - -—- Light
= \ﬂ
JI—HJ—”]H—F Shade R
SAT451F satas7Fl e

Battery ﬁower is low.
Fluid temperature sensor is disconnected or A/T control unit | Battery has been disconnected for a long time.
power source circuit is damaged. Battery is connected conversely.

Go to FLUID TEMPERATURE SENSOR AND A/T CON- (When reconnecting A/T control unit connectors. — This is

TROL UNIT POWER SOURCE CIRCUIT CHECKS, AT-67. |not a problem.) EC

9th judgement flicker is longer than others. Does not come on,
. =
~[ oo =
= S
P Self-diagnosis
start @L
- - - — Light
———————————————————— Light
0T
- - -Shade
-4 = ~=~ Shade
SAT458F

saTasaF | Inhibitor switch, overdrive switch or throttle position switch
, , o o ) circuit is disconnected or A/T control unit is damaged.
Engine speed signal circuit is short-circuited or disconnected. | Go to INHIBITOR, OVERDRIVE AND THno'rrLg POSI-

Go to ENGINE SPEED SIGNAL CIRCUIT CHECK, AT-70. | TION SWITCH CIRCUIT CHECKS, AT-74. (B
10th judgement flicker is longer than others.
N A o

— - Light
ST
- - — Shade
SAT455F RS
Line pressure solenoid valve circuit is short-circuited or dis-
connected.
Go to LINE PRESSURE SOLENOID VALVE CIRCUIT
CHECK, AT-72. BV
t, = 1.0 second
A
EL
1D
533
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

() HOW TO ERASE DTC WITH CONSULT
1. I the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait
for at least 5 seconds and then turn it “ON” again.
Turn CONSULT “ON”, and touch “A/T”.
Touch “SELF-DIAG RESULTS".
Touch “ERASE”. (The DTC in the A/T control unit will be erased.)
Touch “BACK” twice.
Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.
Touch “ERASE”. (The DTC in the ECM will be erased.)

How o erase DTC {(With CONSULT)

PN kwN

1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch "OFF" once. Wait for at least 5 seconds
angd then turn it "ON" again.

{lR  seLect sysTEM | {ly  seLecT piac mope [ M seLF-DiaG REsULTs I L]
| ENGINE ] [SELF DIAG RESULTS | FAILURE DETECTED

[ AT . [ DaTa MONITOR ] SHIFT SOLENOIDN A

[ AIRBAG g | |_—_> [ EcU PART NUMBER | E>

l |

| | | |

| |

| { | ERESE [ PRINT |

2. Turn CONSULT “ON", and touch 3. TJouch “SELF-DIAG RESULTS" 4. Touch “ERASE".(The DTC in the
A/T control unit will be erased.)

Touch 1 Touch
F’ BACK “BACK".

Il SELECT svsTEM ] I secect ome mooe [ W seLF-Diac Results B [
l ENGINE . ] | WORK SUPPORT | FAILURE DETECTED  TIME
| AT - | [ SELF-DIAG RESULTS | SHIFT SOLENOIDVA 0
W [PO750]
| AIRBAG | |:> [ oaTA MONITOR | E>
| ] [AcTIVE TEST |
I [ [ FUNCTION TEST | q
L | [ FREEZE FRAVE DATA ] [ ERASE || PRINT |
5. Touch “ENGINE™ 6. Touch "SELF-DIAG RESULTS". 7. Touch “ERASE". {The DTC in the

ECM will be erased.) AATESS

HOW TO ERASE DTC WITH GENERIC SCAN TOOL

Select Mode 4 with Generic Scan Tool. For details, refer to EC section, “Generic Scan Tool (GST)”,
“ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION”.

HOW TO ERASE DTC WITHOUT CONSULT OR GST

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for
at least 5 seconds and then turn it “ON” again.

2. Perform "SELF-DIAGNOSTIC PROCEDURE WITHOUT CONSULT OR GST” on AT-48. (The engine
warm-up step can be skipped when performing the diagnosis only to erase the DTC.)

3. Change the diagnostic iest mode from Mode 1i to Mode | by turning the mode selector on the ECM.
Refer to EC section, [“HOW TO SWITCH DIAGNOSTIC TEST MODES”, “Malfunction Indicator Lamp
{MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

> AT-52



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

VEHICLE SPEED SENSOR-A/T (REVOLUTION
SENSOR) CIRCUIT CHECK

Description

The revolution sensor detects the revolution of the idler gear
and emits a pulse signal. The pulse signal is sent to the A/T
control unit which converts it into vehicle speed.

(2,

Malfunction is Check item
detected when ... {Possible cause)

it

Diagnostic trouble code

Revoiution sensor

SAT357H . VHCL SPEED ® Harness ar conn
" SENAT AT control unit does e

; . tors
@ W seLF-DIAG ResuLTs Bl [ &) : ro720 Czltt;:‘;e's‘i’;ngirﬂ:per (The sensor circuit
FAILURE DETECTED is open or short)

j : th . =
: 1.St Judgement & sensar ® Revolution sensor =
VHCL SPEED SEN-A/T flicker

Diagnostic Trouble Code (DTC) confirmation SE
procedure

After the repair, perform the following procedure to confirm that &

[ﬁASE Bl PRINT | the maifunction is eliminated. i

SATOS5H 1} Start engine. .
2) Select “SELF-DIAG RESULTS" mode with CON- g7
= SULT.
@ CODES/FREEZE 1 3) Drive vehicle under the following conditions:

0720 VEMICLE SPD 1 Selector lever in D, vehicle speed higher than 30
MALFUNCTION km/h (19 MPH), throttle opening greater than 1/8 of
the full throttle position and driving for more than 5
seconds. Ea
OR

&) 1) Start engine.

2) Drive vehicle under the following conditions: RA,

Selector lever in D, vehicle speed higher than 30
SAT256H km/h (19 MPHY), throttle opening greater than 1/8 of
the full throttle position and driving for more than 5
1st judgement flicker is longer than others. seconds.
NN 3) Select “MODE 3” with GST.

= [omorr] - OR ST
AR Revolution sensor rons 1} Start engine.
2) Drive vehicle under the following conditions:
g Light Selector lever in D, vehicle speed higher than 30 RS
km/h (19 MPH), throttle opening greater than 1/8 of
the full throttle position and driving for more than 5

[ENTER] *FREEZE DATA

g8

— Shade ET‘
seconds. B
3) Perform self-diagnosis.
SAT328H Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
OUT CONSULT OR GST, AT-48. gk
EL
13X

AT-53 535



TROUBLE DIAGNOSES

Revolution senser

25 35
AJT control unit

Self-diagnosis (Cont’d)

CHECK REVOLUTION SENSOCR.
Refer to “Electrical Componenis
Inspection”, AT-109.

NG

OK

¥

Repair or replace revelu-

tion sensor.

SAT405C
aMONITOR v=NO FAIL I;]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VYOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS| SW ON
R POSITION SW OFF
L RECORD |
SATO76H
A/T control unit terminal
E |C_cint_[olcannecTon ]|
{ 25
CONMELT
w
©_o
- SAT250HA

CHECK INPUT SIGNAL.
1. Start engine.
2. Select “ECU INPUT SIGNALS”
in Data Monitor.
3. Read out the value of “VHCL/S
SE-A/T" while driving.
Check the value changes
according to driving speed.
OR

NG

Start engine.
Check voltage between A/T con-
trol unit terminal @ and ground
while driving.
{Measure with AC range.)
Voltage:
At 0 km/h {0 MPH):
oV
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
response to vehicle speed.)

& .

OK

h 4

Check the following items:

® Harness for short or
open between A/T con-
trol unit and revolution
sensor (Main harness)

® Harness for short or
open between revolution
sensor and ECM {(Main
harness}

® Ground circuit for ECM
Refer to EC section
(“TROUBLE DIAGNQO-
SIS FOR POWER SUP-
PLY™).

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-53.

NG

Y

536

OK

h J

INSPECTICN END

AT-54

1. Perform A/T control unit
input/output signal
inspection.

2. If NG, recheck A/T con-

trol unit pin terminais for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

AAT378

B sELF-DIAG RESULTS B Dl
FAILURE DETECTED
VHCL SPEED SEN-MTR

[ ERASE ][ PRINT ]

SAT261H

@%d judgement flicker is longer than cthers.
SN WA

- - Vehicle speed

sensor s meter

Light

--—Shade

SAT329H

Self-diagnosis (Cont’d)
VEHICLE SPEED SENSOR-MTR CIRCUIT CHECK

Description

The vehicle speed sensor-MTR is built into the speedometer

assembly. The sensor functions as an auxiliary device to the

revolution sensor when it is malfunctioning. The A/T controf unit
will then use a signal sent from the vehicle speed sensor-MTR. L

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

£

VHCL SPEED
SEN-MTR

W -
&)
. 2nd judgement
@ " flicker

A/T control unit does
not receive the proper
voltage signal fram
the sensor.

® Harness or connec-
tors
{The sensor circuit
is open or short.)

® Vehicle speed sen-
sor

£
per

Diagnostic Trouble Code (DTC) confirmation

procedure

After the repair, perform the following procedure to confirm that

the malfunction is eliminated.

1) Start engine.

2) Select “SELF-DIAG RESULTS” mode with CON-

Drive vehicle under the following conditions:
Selector lever in D and vehicle speed higher than 20

FE

Drive vehicle under the following conditions:

Selector lever in D and vehicle speed higher than 20

SULT.
3)
km/h (12 MPH).
OR
@ 1) Start engine.
i 2)
km/h (12 MPH).
3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
OUT CONSULT OR GST, AT-48.

AT-55

&

EL

E=S

537



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

CHECK INPUT SIGNAL. NG | Gheck the following items:
Combination 1. Start engine. "] ® vehicle speed sensor
meter 2. Select “ECU INPUT SIGNALS" and ground circuit for
_'_.J Vehicle spead in Data Monitor. vehicle speed sensor
5 sensor 3. Read out the value of “VHCL/S Refer to EL section
AST control unit SE-MTR” while driving. (“METERS AND
Check the value changes GAUGES").
according to driving speed. ® Harness for short or
OR open between A/T con-
SAT263H @ 1. Start engine. trol unit and vehicle
[i 2. Check voltage between A/T con- speed sensor (Main har-
2 #MONITOR = NO FAL [y trol unit terminal @7 and ground ness)
VHCL/S SE-A/T Okm/h while driving at 2 to 3 km/h (1 to
VHCL/S SE-MTR Bkm/h 2 MPH) for 1 m (3 ft} or mare.
THRTL POS SEN Q4y Voltage:
FLUID TEMP SE 1.2V 9 .
BATTERY VOLT 134V Varies from 0V to 5V
ENGINE SPEED 1024rpm
OVERDRIVE 5W ON oK
P/N POSI SW ON v
ITION SW OFF
R POS Perform Diagnostic Trouble Cade (DTC) NG_; 1. Perform A/T control unit
I RECORD | confirmation procedure, AT-55. | inputioutput signal
SATO76H OK inspection.
2. If NG, recheck A/T con-
) |ﬁn-cmN|Tl01c0NNEcTo_RH I trol unit pin terminals for
IS 3 damage or loose con-
mm o7 INSPECTION END nection with hamess
9 connector.
Y/G
o @
AAT381

538 AT-56



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
THROTTLE POSITION SENSOR CIRCUIT CHECK

Description

The throttle position sensor detects the throttle valve position
and sends a signal to the A/T control unit.

[

G

B4

Diagnostic trouble code Malfunction is Check item
detected when ... {Possible cause)
Thrcttle‘f;osition_ sensor . THROTTLE POSI- . ® Harness or connec- 2
#_and throttle position switch TION AT control unit fors
N SATO31F = fecelves an exces- {The sensor circuit
e/ P1075 sively low or high volt-| is open or short.) I
/_\ 3rd jud nt age from the sensor. | ® Throttle position o
@/ B sELF-DIAG REsuLTS Bl [ @ : ﬂirckg‘r gems | sencor
FAILURE DETECTED B
THROTTLE POSI| SEN Diagnostic Trouble Code (DTC) confirmation
procedure _
After the repair, perform the following procedure to confirm that e
the malfunction is eliminated.
1) Start engine. _ aL
I_EFIASE_“ PRINT_| 2) Select “SELF-DIAG RESULTS” mode with CON- ~
SAT265H SU LT
3) Drive vehicle under the following conditions: W
5 Selector lever in D, vehicle speed higher than 10
CODES/FREEZE 1 km/h (6 MPH), throttle opening greater than 1/2 of the
1705 THROTTLEPOS 1 full throttle position and driving for more than 3 sec-
MALFUNCTION onds.
OR
@ 1) Start engine. EE

2) Drive vehicle under the following conditions:
Selector lever in D, vehicle speed higher than 10
km/h (6 MPH), throttle opening greater than 1/2 of the R

[ENTER} “FREEZE DATA full throttle position and driving for more than 3 sec-

SAT254H onds.
3) Select “MODE 3” with GST. Bl
@ 3rd judgement flicker is longer than others. OR
TNV @ 1) Start engine.
ol X i I— sosition sensor 2) Drive vehicle under the following conditions: 8T
SN Selector lever in D, vehicle speed higher than 10
km/h (6 MPH), throttle opening greater than 1/2 of the
- Lgmt full throttle position and driving for more than 3 sec- RS
onds.
- _Shade 3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE WITH- ET
OUT CONSULT OR GST, AT-48.

SAT330H

[0
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TROUBLE DIAGNOSES

Throttle position sensor

_._MF__

ECM

35 34 31

A/T control unit

SAT348G
o MONITOR # NO FAIL EE[
VHCL/S SEsA/T Okm/h
VHCL/S SE-MTR bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED Orpm
OVERDRIVE 5w ON
P/N POSI SW O N
R POSITION SwW QFF
[ RECORD |
AATTB4

AT » CAUNIT|°|CONNECTOR

a4

W/R

35

Self-diagnosis (Cont’d)

AAT385

540

Perform diagnostic test mode It (self- NG | Check throttle pasition sen-
diagnostic results) for engine control. "] sor circuit for engine con-
Refer to EC section ["Malfunction Indicator trol. Refer to EC section.
Lamp {MIL)", ON-BOARD DIAGNQOSTIC [“Throttle position sensor
SYSTEM DESCRIPTION”]. (DTC: 0403)", “TROUBLE
oK DIAGNOSIS FOR DTC
P0120"].
) J
CHECK INPUT SIGNAL. NG | Check hamess for short or
1. Turn ignition switch to “ON” "| open between ECM and
position. A control unit regarding
(Do not start enging.) throttle position sensor cir-
2. Select “ECU INPUT SIGNALS” cuit. (Main harness)
in Data Monitor.
3. Read out the value of “THRTL
POS SEN™.
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR
‘@ 1. Turn ignition switch to “ON"
position. (Do not start engine.)
2. Check voltage between A/T con-
trol unit terminals and @
while accelerator pedatl is
depressed slowly.
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
. Fully-open throttle valve:
Approximately 4V
(Voltage rises gradually in
response to throttle position)
OK
Y
CHECK THROTTLE POSITION swiTcH | NG .| Repair or replace damaged
Refer to Self-diagnosis CHECK parts.
THROTTLE POSITION SWITCH
CIRCUIT, AT-77.
OK
v
NG

Perform Diagnostic Trouble Code (DTC)
confirmalion procedure, AT-57.

OK

v

INSPECTION END

AT-58

h 4

1. Perform A/T control unit
input/output signal
inspection.

2. 1 NG, recheck A/T con-

trol unit pin terminals for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

Shift solenoid valve B
Shift solenoid valve A
Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

SAT3I22GA

M seLr-piac results B L]

FAILURE DETECTED
SHIFT SCOLENOID/V-A

[ ERASE || PRINT |

SAT268H

CODES/FREEZE

SHIFT S/V A
MALFUNCTION

0750

[ENTER] *FREEZE DATA

1

SAT269%

@ 4th judgement flicker is longer than others.

Self-diagnosis (Cont’d)
SHIFT SOLENOID VALVE A CIRCUIT CHECK

Description

NV
“[ooor]”
[ B

start

Self-diagnosis

valve A

Shift salenoid

--— Light

——-Shade

SAT331H

Shift solenoid valves A and B are turned ON or OFF by the A/T @l
control unit in response to signals sent from the inhibitor switch,
vehicle speed and throttle position sensors. Gears will then be Bl
shifted to the optimum position. A
Ge.ar positio.n 1 2 3 4 Bl
Shift solenoid ON OFE OFF ON
valve A
Shift solenoid ON ON OFE OFF e
valve B
E®
Diagnostic trouble code Malfunction is Check item
g detected when ... (Possible cause)
= SHIFT SOLENOID/ ® Harness or connec- FE
: VA A/T contral unit tors
. detects the improper (The solenoid cir- L
G'%:P 1 (PO750) voltage drop when it cuit is open or ¥
tries to operate the short.)
@ . 4th judgement solenoid valve. ® Shift solenoid valve
008/ © pickar A 1T
Diagnostic Trouble Code (DTC) confirmation AT
procedure
After the repair, perform the following procedure to confirm that
the malfunction is eliminated. Py
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CON-
SULT. Fik
3} Drive vehicle in Dy — D, position.
&% 1) Start engine. El
2) Drive vehicle in Dy — D, position.
3) Select “MODE 3" with GST.
1) Start engine.
2) Drive vehicle in Dy — D, position. BS
3) Perform self-diagnosis. '
Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
OUT CONSULT OR GST, AT-48. BT
HIE&
EL
ot
AT-59 541



TROUBLE DIAGNOSES

Shift solenoid valve A

SILA

— Terminal
cord
assembly

A/T control unit

SATE70G

mTer minat

connector

cord assembly

T.8.

NISCONKEST

AATE34

Hamess

connector

— DISCANNECT
\=T=]

T35

&

§.

A/T - G/UNIT |9 CONNECTOR

STOKNECT

6

Lw

AATE35

542

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT.

1. Turn ignition switch o “OFF” position.

2. Disconnect terminal cord assembly con-
nector in engine compartment.

3. Check resistance between terminal @
and ground.
Resistance: 20 - 300}

NG

1. Remave control valve

OK

= *
A

assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-125.

2. Check the following
items:

® Shift solencid valve A
(Refer to “Electrical
Components Inspection”,
AT-107.)

® Hamess of terminal cord
assembly for short or
apen

CHECK POWER SOURCE CIRCUIT.

1. Tumn ignition switch to “"OFF” position.

2. Disconnect A/T control unit hamess
connector.

3. Check resistance between terminal (8)
and A/T eontrol unit harness connector
terminal @

Resistance:
Approximately 00
4. Reinstall any part removed.

NG

.| Repair or replace harness

OK

v

hetween A/T control unit
and terminal cord assem-
bly. (Main hamess)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-59.

NG

1. Perform A/T control unit

OK

h 4

INSPECTION END

AT-60

input/output signal
inspection.

2. If NG, recheck A/T con-
teol unit pin terminals for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
o SHIFT SOLENOID VALVE B CIRCUIT CHECK

Shift solenoid valve A Description

Qverrun clutch solenoid valve ] . el

Shift solenoid valves A and B are turned ON or OFF by the AT ¥
control unit in response to signals sent from the inhibitor switch,
vehicle speed and throttie position sensors. Gears will then be

. . " 1]
shifted to the optimum position. A
Line pressure Gear position 1 2 3 4 El
solenoid valve i i -
Shift solenoid ON OFF OFF ON
SAT322GA valve A
@ Shift solenoid ON ON OFF SFF LG
W seLF-DiAG Results B [ valve B
FAILURE DETECTED BE
SHIFT SOLENOID/VE ) i Malfunction is Check item
Diagnostic trouble code - .
detected when ... (Possible cause)
B
=~ SHIFT SOLENQID/ ® Harness or connec-
VB AT control unit tors
detects the improper (The solenoid cir- P
@ : it b
ctrr) : {PO755) voltage drop when it cuit is open or
[ ERASE—" PRINT SLT271H tries to operate the short.)
@ . 5th judgement solenoid valve. ® Shift solenoid valve
P flicker B i
CODES/FREEZE 1
0755 SHIFT SV B 1 Diagnostic Trouble Code (DTC) confirmation
MALFUNCTION procedure

After the repair, perform the following procedure to confirm that
the malfunction is eliminated.

1} Start engine.
2} Select “SELF-DIAG RESULTS” mode with CON-

o) {3
[ENTER] *FREEZE DATA sut. 5 R4
3) Drive vehicle in D, — D, — Dy position. :
R

SAT272H

@ 1) Start engine.

@Sth judgement flicker is longer than others. 2) Drive vehicle in D1 - D2 N D3 pOSitiOI’].

N 3) Select “MODE 3” with GST. <7
ES
‘: W _ Shift solenoid valve B OR

SIS T\S‘O?s 1) Start engine.

’ 2) Drive vehicle in Dy — D, — Dg position. BS

- - light 3) Perform self-diagnosis. =

Refer to SELF-DIAGNOSTIC PROCEDURE WITH-

~-— Shade QUT CONSULT OR GST, AT-48. BT

SAT332H )
HA.

&l

BX

AT'61 ' ' 543



TROUBLE DIAGNOSES

Shift solencid vaive B

LI

™~ Terminal

i cord assembly

A/T controf unit

SATB73G

Terminal

cord assembly
cannector

:

Y DISCONNEGT

AATE36

53]

GISCONNECT

18
=1
Harness 7
conhector \_ [/

DISCONNECT

LT

—

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1 Remove control valve
1. Turn ignition switch to “OFF” position. assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector in engine compartment. AT-125.
3. Check rasistance between terminal @ 2. Check the following
and ground. items:
Resistance: 20 - 30() ® Shift solenoid valve B
(Refer to “Electrical
oK —_—
Compenents Inspection”,
AT-107.)
® Harness of terminal cord
assembly for short or
open
B
v
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace hamess
1. Turn ignition switch to “OFF” position. "1 between A/T control unit
2. Disconnect A/T control unit harness and terminal cord assem-
connector. bly. (Main harness)
3. Check resistance between terminal (7)
and A/T controf unit harness connector
terminal @
Resistance:
Approximately 0}
4. Reinstall any part removed,
OK
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-61.

OK

h

INSPECTION END

[ a-crunim [ conNnNECTOR |
7

LY

AATB37

AT-62

Y

1. Periorm A/T control unit
input/output signal
inspection.

2. If NG, recheck A/T con-

trol unit pin terminals for
damage or loose con-
nection with harness
ccennector.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
OVERRUN CLUTCH SOLENOID VALVE CIRCUIT

Shift solenoid valve B
Shift salenoid vaive A CHECK
\ QOverrun clutch solenoid valve . o
Torque converter clutch solenoid valve Descrlptlon @l

The overrun cluich solenoid valve is activated by the A/T con-

trol unit in response to signals sent from the inhibitor switch, OD B2
switch, vehicle speed and throttle position sensors. The overrun
clutch operation will then be controlled.

Line pressure EMJ
solenoid valve . . Malfunction is Check item ‘
Diagnostic trouble code detected wh Possibi
SATI29GA etected when ... {Possibie cause)
/\ ~ OVERRUN CLUTCH ® Harness or connec- LG
g ] T g AT control unit tors
J/ W sELF-Diac RESULTS I D detects the improper (The solenoid cir-
FAILURE DETECTED G-ﬂ— . P1760 voltage drop when it cuit is open or EC
tries to operate the short.)
OVERRUN CLUTCH S .
N @ . 6th judgement solenoid valve. @ Overrun clutch
" flicker sclenoid valve =B
=
Diagnostic Trouble Code (DTC) confirmation
ERASE PRINT procedure o
I “ _SIAT274H After the repair, perform the following procedure to confirm that
the malfunction is eliminated. T
5 1) Start engine. Y
G5r CODES/FREEZE 1 2) Select "SELF-DIAG RESULTS” mode with CON-

1760 OVERRUN SV 1 SULT. , "
MALFUNCTION 3} Drive vehicle under the foilowing conditions:

Selector lever in D, OD control switch in “OFF” posi-
tion and vehicle speed higher than 10 km/h (6 MPH). Ei

OR
&) 1) Start engine.
2) Drive vehicle under the following conditions: BA
[ENTER] *FREEZE DATA Selector lever in D, OD control switch in “OFF” posi-
SAT275H tion and vehicle speed higher than 10 km/h (6 MPH).
3) Select “MODE 3" with GST. 38
(/"_" 8th judgement flicker is fonger than others. OR
@9 may 1) Start engine.
DL 2) Drive vehicle under the following conditions: 8T
? ~ Overrun clutch Selector lever in D, OD control switch in *OFF” posi-
oy soienoid vaive tion and vehicle speed higher than 10 km/h (6 MPH).
_ 3) Perform self-diagnosis. RS
Hoht Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
OUT CONSULT OR GST, AT-48.
-~ - Shade E
SAT333H
2
EL
B
545

AT-63



TROUBLE DIAGNOSES

Qverrun clutch
solencid valve

£I1A

™~—Tarminal cord

assembly

8

A/T control unit

SATE78G

’ETerminal

cord assembly
connector

T

G/Y CISCONNECT
™
AATE3B
=
'TE‘E:' DISCONNECT
15.
=
B Harness

~J] connector

o

P/L

€

CONNECT

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1. Remove cantrol valve
1. Turn ignition switch to “OFF” position. " assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector in engine compartment. AT-125.
3. Check resistance between terminal 2. Check the following
and ground. items:
Resistance: 20 - 30() @ Overrun clutch solenoid
valve. (Refer to “Electri-
OK
cal Components
Inspecticn”, AT-107.)
® Harness of terminal cord
assembly for short or
open
& i
CHECK POWER SOURCE CIRCUIT. NG_‘ Repair or replace harness
1. Tumn ignition switch 1o “OFF" position. "1 between A/T control unit
2. Disconnect A/T control unit harness and terminal cord assem-
connector. bly. (Main harness)
3. Check resistance between terminal
and A/T control unit harness connector
terminal .
Resistance:
Approximately 00}
4. Reinstall any part removed.
OK
A 4
NG

Perform Diagnostic Trouble Code (DTC})
confirmation procedure, AT-63.

Y

OK

!

INSPECTION END

arT - crunit |of connecTor |
8

PiL

AATE39

546

AT-64

1. Perform A/T contrel unit
input/output signal
inspection.

. If NG, recheck A/T con-
trol unit pin terminals for
damage or locse con-
nection with hamness
conngector.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Shit solenoid valve B TORQUE CONVERTER CLUTCH SOLENOID VALVE
Shift solenoid valve A CIRCUIT CHECK
\ Overrun clutch solenaid valve . . -
Torque converter clutch sclenocid valve DeSCprtIOﬂ &l
The torque convenrter clutch solenoid valve is activated, with the
gear in D,, by the A/T control unit in response to signals sent
from the vehicle speed and throttle position sensors. Lock-up L
piston operation will then be controlled.
Line pressure Lock-up operation, however, is prohibited when ATF tempera- e
solenoid vatve ture is too low. -
SAT322GA Malf " - Check it
. . aifunctrion 1s eCcK nmem g
Diagnostic trouble code detected when ... (Possible cause) e
\@ B seLF-0iaG Resulrs B [ o
B ) : T/C CLUTCH SOLV arness or connec-
FAILURE DETECTED A/T control unit tors B
T/C CLUTCH SOV - detects the improper (The solenoid cir-
@' + PO740 voltage drop when it cuit is open or
) tries to operate the short.) EE
mi‘;@ . 7_”' judgement solenoid valve. ® T/C clutch solenoid
flicker valve
Gl
|_ERASE || PRINT | Diagnostic Trouble Code (DTC) confirmation
SAT277H procedure -
= After the repair, perform the following procedure to confirm that b
o3 CODES/FREEZE 1 the malfunction is eliminated.
1) Start engine.
0740  T/C CLUTCH SV 1 .
MALFUNCTION @ 2) Select “SELF-DIAG RESULTS” mode with CON-
SULT.
3) Drive vehicle in Dy — Dy —» D3 — Dy — Dy lock-up 5
position, -
OR
ﬁ 1) Start engine. 04
* B , E&
[ENTER] *FREEZE DATA 2) Select “MODE 3” with GST.
SAT278H 3) Drive vehicle in D, — D, = D3 —» D, — D, lock-up
position. BR
|@ 7th judgement flicker is longer than others. @ 1) Start engine. OR
A A —  2) Perform self-diagnosis. &7
T[22 ] T roraue converter Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
CIND glutch solenoid valve OUT CONSULT OR GST, AT-48.
3) Drive vehicle in D; - D, - D; —» D, — D, lock-up =8
position.
SAT334H .
EL
547

AT-65



TROUBLE DIAGNOSES

Torque converter
clutch sclenoid valve

A/T control unit

K1l
4
™ Terminai h
d cord assembly
‘]

DISCORNECT

SATETIG
Terminal
cord assembly 5
connector

L

!

AATE40

@]

B DISCONNECT
a €

] Harness

I

;\ connector

—

GY/R

% DISCOMNECT

A/T - C/UNIT |0 CONNECTOR

5

Gy/A

AATE41

548

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1. Remove oil pan. Refer
1. Turn ignition switch to “OFF" position. to “ON-VEHICLE
2. Disconnect terminal cord assemnbly con- SERVICE", AT-125.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal @ iterns:
and ground. ® Torque converter clutch
Resistance: 10 - 16(} solenoid valve (Refer to
oK “Electrical Components
Inspection”, AT-107.}
® Harness of terminal cord
assembly for short or
cpen
B Y
NG

CHECK POWER SOQURCE CIRCUIT.

1. Tumn ignition switch to “OFF” position.

2. Disconnect A/T control unit harness
connector.

3. Check resistance between terminal @
and A/T ¢ontrol unit harness connector
terminal @

Resistance:
Approximately 0}
4. Reinstall any part remcved.

OK

Y

.| Repair or replace harness

between A/T control unit
and terminal cord assem-
bly. (Main harness}

Perform Diagnastic Trouble Code (DTC)
confirmation procedure, AT-65.

NG

OK

v

INSPECTION END

AT-66

A4

1. Perform A/T c¢entrol unit
input/output signal
inspection.

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Shitt solemoig val FLUID TEMPERATURE SENSOR CIRCUIT AND A/T
e i‘;?;no‘i’i‘(fa,\?e A CONTROL UNIT POWER SOURCE CIRCUIT CHECKS
Ove'lr'g::uc:u::f):vsec;iz:mc;?ut\(’iv:olenoid valve Description @H
The fluid temperature sensor detects the ATF temperature and
temperatura sends a signal to the A/T control unit. LA,
sensor
Diagnostic trouble code Malfunction is Check item
detected when ... (Possible cause) i
[¥): BaTT/FLUID TEMP ® Hamess or conneo-
SAT283H A/T control unit tors
© PO710 receives an exces- {The sensor circuit LE
@ B SELF-DIAG RESULTS B D =2 sively low or high volt-| s open or short)
noy | Bth judgement age from the sensor. | ® Fluid temperature
FAILURE DETECTED @ " flicker sensor ER
BATT/FLUID TEMP SEN
Diagnostic Trouble Code (DTC) confirmation
procedure FE
After the repair, perform the following procedure to confirm that
the malfunction is eliminated. e
‘ 1) Start engine. h
|_ERASE || PRINT s,lmscm 2) Select “SELF-DIAG RESULTS” mode with CON-
SULT. T
o=, 3) Drive vehicle under the following conditions:
e CODES/FREEZE 1 Selector lever in D, vehicle speed higher than 10
0710 FLUID TEMP i km/h (6 MPH), throttlte opening greater than 1/8 of the
MALFUNCTION full open position, engine speed higher than 450 rpm
and driving for more than 10 minutes.
OR A
&) 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in D, vehicle speed higher than 10 [g3
(ENTER] *FREEZE DATA km/h {6 MPH), throttle opening greater than 1/8 of the
SATZ81H full open position, engine speed higher than 450 rpm
and driving for more than 10 minutes. BR
Bth judgement flicker is longer than others. 3) Select "MODE 3" with GST.
NV OR
:: Fiuid temperature ;;ﬁ;c};) 1) Start engine. 57
AR sensor and A/T 2) Drive vehicle under the following conditions:
Seif-diagnosis Soriro) unit power Selector lever in D, vehicle speed higher than 10
stan km/h (6 MPH), throttle opening greater than 1/8 of the RS
b -~ Light full open position, engine speed higher than 450 rpm
‘ and driving for more than 10 minutes. _
- onade 3) Perform self-diagnosis. Ef
Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
SAT335H OUT CONSULT OR GST, AT-48. "
ElL
o

AT-67 549



TROUBLE DIAGNOSES

Fluid temperature
sensor

Ignition
switch

Terminal ¢cord
assembly

4 9
A/T contral unit

33 3B I

SAT412C

Self-diagnosis {(Cont’d)
|

[ ar - coumir ]'EIL GONNECTOR |

4 9
2]

G/R G/R HS.

CONWNECT

"

AAT257

Eerminal

cord assembly
connector

DISCANNECT

CHECK A/T CONTROL UNIT POWER NG | Gheck the following items:
SOURCE. ® Harness for short or
1. Turn ignition switch to "ON” position. open between ignition
(Do not start engine.) switch and A/T control
2. Check voltage betwsen A/T control unit unit (Main harmess)
terminals , @ and ground. ® Ignition switch and fuse
Battery voltage should exist. Refer to EL section
oK (“POWER SUPPLY
ROUTING™).
B 3
NG

CHECK FLUID TEMPERATURE SEN-
SOR WITH TERMINAL CORD ASSEM-
BLY.

1. Turn ignition switch to “OFF” position.

2. Disconnect terminal cord assembly con-
nector in engine comparment.

3. Check resistance between terminals
@ and @ when A/T is cold.
Resistance:

Cold [20°C (68°F)]
Approximately 2.5 k(
4. Reinstalt any part removed.

AATB42

550

lOK
@

(Go to next page.)

AT-68

1. Remove oil pan.

2. Check the following
items:

® Fluid temparature sensor
(Refer to “Electrical
Components Inspection®,
AT-107.}

® Harness of terminal cord
assembily for short or
open




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
®

&

4 MONITOR ¥ NO FAIL E'
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY vOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
l RECORD
SATO76H
—

% WAJT-C!UNIT i;] CONNECTOR ||
33

CONNECT

V]

CHECK INPUT SIGNAL OF FLUID TEM-
PERATURE SENSOR.
1. Start engine.
2. Select “ECU INPUT SIGNALS”
in Data Monitor.
3. Read out the value of “FLUID
TEMP SE™.
Voltage:
Cold [20°C (68°F)] —
Hot [80°C (176°F)]:
Approximately
1.5V - 0.5V
OR

NG

. Start engine.

. Check voltage batwean A/T con-
trol unit terminal @ and ground
while warming up A/T.

Voltage:

Cold [20°C (68°F)] —

Hot [80°C {176°F)]:
Approximately
1.5V — 0.5V

OK
A

Check the following items:

| ® Harness for short or

open between AT con-
trol unit and terminal
cord assembly (Main
harness)

A

Perform Diagnostic Trouble Code (DTC)
confirmation procedurs, AT-67.

NG

AAT258

QK

h J

INSPECTION END

AT-69

Y

1. Perform A/T control unit
input/output signal
inspection.

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.

P

551



TROUBLE DIAGNOSES

L1

B seLF-Diac results B U

FAILURE DETECTED
ENGINE SPEED SIG

[ERASE || PRINT |

SAT285H

@

CODES/FREEZE

ENGINE SPD
MALFUNCTION

0725

1

[ENTER] *FREEZE DATA

1

SAT286H

-

VARV B

9th judgement flicker is longer than others.

NV s
[over]

Engine speed signal

SAT336H

552

Self-diagnosis (Cont’d)
ENGINE SPEED SIGNAL CIRCUIT CHECK

Description

The engine speed signal is sent from the ECM to the A/T con-

trol unit.

Diagnostic trouble code

Malfunction is
detecied when ...

Check item
{Possible cause)

- ENGINE SPEED SIG

. P0O725

woy . 9th judgement

A/T control unit does
not receive the proper
voltage signal from
ECM.

® Harness or connec-
tors
{The sensor circuit
is open or short.)

JooLs, .
flicker

Diagnostic Trouble Code (DTC) confirmation
procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CON-
SULT.

3) Drive vehicle under the following conditions:
Selector lever in D, vehicle speed higher than 10
km/h (6 MPH), throttle opening greater than 1/8 of the

full throttle position and driving for more than 10 sec-

onds.
OR
&) 1) Start engine.
2) Drive vehicle under the following conditions:

Selector lever in D, vehicle speed higher than 10
km/h (6 MPH), throttle opening greater than 1/8 of the
full throtile position and driving for more than 10 sec-

onds.
3) Select “"MODE 3” with GST.
Q" 1) Start engi on
TOOLS, gine.

2) Drive vehicle under the following conditions:
Selector lever in D, vehicle speed higher than 10
km/h (6 MPH}), throttle opening greater than 1/8 of the
full throtile position and driving for more than 10 sec-
onds.

Pertorm self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE WITH-
OUT CONSULT OR GST, AT-48.

AT-70



TROUBLE DIAGNOSES

ECM

Self-diagnosis (Cont’d)

24
A/T controt unit
SATB86G
#MONITOR #rNO FAIL E]
VHCL/S SEA/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW CN
R POSITION SW OFF
[ RECORD J
SATO76H

[I AIT - GIUNIT ﬂ CONNECTOR ”

24

L/8

CONNECT

AAT261

Perform diagnostic test mode Il (self- NG | Check ignition signal circuit
diagnostic results) for engine control. "| for engine control. Refer to @]
Check ignition signal circuit condition. EC section [“Ignition Signal
Bk (DTC: 0201)", “TROUBLE
CIAGNCSIS FOR DTC MA
P13207].
! Ei
CHECK INPUT SIGNAL. NG | Check the following items:
1. Start engine. ® Hamess for short or LG
2. Select “ECU INPUT SIGNALS” open between A/T con- =
in Data Monitor. trol unit and ignitior coil.
3. Read out the value of "ENGINE ® Resistor EC
SPEED”, ® |gnition coil <
Check engine speed changes Refer to EC saction
according to throtile position. [“Ignition Signal {DTC. -
OR 0201)", “TROUBLE 7E
@ 1. Start engine. DIAGNQSIS FOR DTC
2. Check voltage between A/T con- P13207]. “
: . CL
trol unit terminal and
ground.
Voltage: 0.9 - 4.5V BT
OK
) 4
Perform Diagnostic Trouble Code {DTC) NG_ 1. Perform A/T control unit
confirmation procedure, AT-70. " input/output signal
inspection.
OK 2. If NG, recheck A/T con- &
trob unit pin terminals for
h 4 damage or loose con-
INSPECTION END nection with harness R4
connector.
ER
ST
Il2)
EL
1B

AT-71

553



TROUBLE DIAGNOSES

Shift sclenoid valve B
\ Shift selenoid valve A
\ Overrun clutch solencid valve

Tarque converter clutch sofencid valve

temperature
sensor

SAT283H

@ W sELF-DIAG ResuLts Bl [
FAILURE DETECTED

LINE PRESSURE SV

[ ERASE |[ PRINT |

SAT288H

Self-diagnosis (Cont’d)
LINE PRESSURE SOLENOID VALVE CIRCUIT CHECK

Description

The line pressure solencid valve regulates the oil pump dis-
charge pressure to suit the driving condition in response to a
signal sent from the A/T control unit.

Diagnostic trouble code

Malfuncticn is
detected when ...

Check item
(Possible cause)

: LINE PRESSURE 3/V
@ : PO745

AT control unit
detects the improper
voltage drop when it

® Harness or connec-
tors
{The solenoid cir-
cuit is open or

CODES/FREEZE 1

LINE PRS S/V 1
MALFUNCTION

0745

[ENTER] *FREEZE DATA

SAT314H

NG
'Qms 10th judgement flicker is longer than others.
-

N Vs

— | /D OFF | —

-
SN

Line pressure solenoid valve

-~{-——S8hade

SAT337H

554

. tries 10 operate the short.})
@. : 19”’ judgement solenoid valve. ® | ine pressure sole-
flicker noid valve

Diagnostic Trouble Code (DTC) confirmation
procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1} Start engine.
L/ 2) Select “SELF-DIAG RESULTS” mode with CON-
SULT.
3) With brake pedal depressed, shift the lever from P —
N—->D->N-=>P
OR

Start engine.

2) With brake pedal depressed, shift the lever from P —
No>D->N=P

3) Select "MODE 3” with GST.

OR

Start engine.

2) With brake pedal depressed, shift the iever from P —
N—-D->N->P

3) Perform seli-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE WITH-

CUT CONSULT OR GST, AT-48.

AT-72



TROUBLE DIAGNOSES

| Terminal
cord
assembly

Line pressure
solenoid valve

resistor

{l Dropping

1 2
A/T control unit

SATG89G

Terminal
cord assembly
connector

SEE

7

%D
l T.8.

DISCAKKERT

AATB43
B
o DISCONNEET
2o]
€
=l
4] ™ Harness
\ /] connector
OR/L
it MSCONNECT
1S.

AT G/UNIT_|o] ConnEGTOR |

PiB

1

OR/L

b

AATE44

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF" position.

2. Disconnect terminal cord assembly con-
nector in engine compartment.

3. Check resistance between terminal @
and ground.
Resistance: 2.5 - 50

NG

OK

¥

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-125.
2. Check the following
ftems:
® | ine pressure sole-
noid valve (Refer to
“Electrical Compo-
nents Inspection”,
AT-107.)

#® Harness of terminal
cord assembly for
short or open

CHECK POWER SOURCE CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF" position. | - Dropping resistor (Hefer
2. Disconnect A/T control unit harness to “Electrical Compo-

connector. nents Inspection”,
3. Check resistance between terminal @ AT-109.)

and A/T control unit harmess connector ® Harness for short or

terminat @ open between A/T con-

Resistance: 11.2 - 12,80} troi unit terminal (2) and

terminal cord assembly
OK .
(Main harness)
hd

CHECK POWER SOURCE CIRCUIT. NG | Repair or replace harmess
1. Turn ignition switch to “OFF” position. between A/T control unit
2. Check resistance hetween terminal @ terminal @ and terminal

and A/T control unit harmess connector cord assembly.

terminal @

Resistance:

Approximately 00
3. Reinstall any part removed.,
OK
¥

Perform Diagnostic Trouble Code (DTC) | NG | 1. Perdorm A/T control unit

confirmation procedure, AT-72.

OK

¥

INSPECTION END

AT-73

nput/output signal
inspection.

2. If NG, recheck A/T con-
trof unit pin terminals for
damage or loose con-
nection with hamess
connector.

GL

Ly

555



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Inhibitor switch

SAT291H

SWITCH CIRCUIT CHECKS
Parts description
e [nhibitor switch

A/T control unit.
Overdrive switch

and sends a signal to the A/T control unit.
Throttle position switch

-

SAT360H

closed throtile position switch.

is fully closed.

OQOverall function check

malfunction is eliminated.

1) Start engine.

INHIBITOR, OVERDRIVE AND THROTTLE POSITION

Detects the selector tever position and sends a signal to the
Detects the overdrive control switch position (ON or OFF)
Consists of a wide-open throttle position switch and a
The wide-open position switch sends a signal to the A/T
control unit when the throttle valve is open at least 1/2 of the

full throttle position. The closed throttie position switch
sends a signal to the A/T control unit when the throttle valve

After the repair, perform the following procedure to confirm the

2} Select “SELF-DIAG RESULTS” mode for ECM with

CONSULT.
3) Drive vehicle under the following conditions:
Selector lever in D, OD control switch in “OFF”
position, vehicle speed higher than 10 km/h (6 MPH),
throttle opening greater than 1/2 of the full throttle
position and driving for more than 5 seconds.
OR
Throttls ‘position sensor @ 1) Start engine.
e Theotle position switoh 2) Drive vehicle under the following conditions:
NI T SATga1F Selector lever in D, OD control switch in “OFF”
position, vehicle speed higher than 10 km/h (6 MPH),
@ ] throttle opening greater than 1/2 of the full throttle
W SELF-DIAG RESULTS B position and driving for more than 5 seconds.
FAILURE DETECTED TIME 3) Select “MODE 3” with GST.
OR
INHIBITOR SWITCH 0 ";u@, 1) Start engine.

[P0705] 2) Drive vehicle under the following conditions:
Selector lever in D, OD control switch in “OFF”
position, vehicle speed higher than 10 km/h (6 MPH),
throttle opening greater than 1/2 of the full throttle

| ERASE || PRINT | position and driving for more than 5 seconds.
SAT294H 3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp
@ CODESFREEZE 1 g\ga)lﬁﬂ gl\l\l{j]BOARD DIAGNOSTIC SYSTEM DE-
0705 INHIBITOR SW 1 '
MALFUNCTION
[ENTER] *FREEZE DATA
SAT295H
556

AT-74



TROUBLE DIAGNOSES

grien swicn

Inhilbrtor
switch

n THROTTLE

POSTION
SWITCH

' 20 10.78 7 18

2114

AT comrol Lt
39

|
1

e SAT215H
4]
. wMONITOR # NGO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL PCS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW  ON
P/N POSI SW ON
R POSITION SW_ OFF
i RECORD |
SATO76H

R r—
. [l AT CONIT_|9[ CONNECTOR |]

16
CONNECT

G/OR
LG/B

V]

17 18 19 20

af £
1 )

S 9

Self-diagnosis (Cont’d)

CHECK INHIBITOR SWITCH CIRCUIT.

1. Turn ignition switch to “"ON”
position.
{Do not start engine.)

2. Select “ECU INPUT SIGNALS”
in Data Monitor.

3.Readout“R, N, D, 1 and 2
position switches” moving seiec-
tor lever to each position.
Check the signal of the sefector
lever position is indicated prop-
erly.

=

NG

OR
. Turn ignition switch to “ON”
position. {Do not start engine.)
2. Check voltage betwesn A/T con-

trol unit terminals (6), @), @9,
, and ground while mov-

ing selector lever through each

AAT274

position.
Voltage:
B: Battery voltage
0: oV
Terminal No.
Lever position
@ | @
P, N B 0 0 0 0
R 0 B 0 0 0
D o 0 B o] 0
2 0 0 0] B 0
1 0 0 0 0 B
lOK

{Go to next page.)

AT-75

Check the following items:

® Inhibitor switch (Refer to
“Electrical Compenents
Inspection”, AT-108.)

® Harness for short or
open between ignition
switch and inhibitor
switch {Main harness}

® Hamness for short or
open between inhibitor
switch and A/T control
unit (Main harness)

557

e

i

=
)]



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

& MONITOR & NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMF SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS| SW ON
R POSITION SW OFF

l RECORD |

SATO76H,

®
E

CHECK OVERDRIVE SWITCH CIRCUIT.
1. Turn ignition switch to “ON"
position.
(Do not start engine.)
2. Select “ECU INPUT SIGNALS”
in Data Manitor.

3. Read cut "OVERDRIVE

OVER DRIVE
YON WOFF

ﬁa

= dd

CONNECT HTH'C‘IUNIT E[ GONNECTOR Ji

SWITCH".

Check the signal of the over-
drive switch is indicated prop-
erly.

(Overdrive switch "ON” dis-
played on CONSULT means
averdrive “OFF”.)

NG

OR
. Turn ignition switch to “ON”
position.
(Do not start engine.)
2. Check vollage between A/T con-
tral unit terminal and ground
when overdrive switch is “ON”

39 and “OFF”.
B/R
_\LJ Swilch position Voltage
N fan
= ON Battery vollage
OFF 1V or less
l OK
AATZ267

558

{Go to next page.)

AT-76

.| Check the following items:

® Overdrive swiich (Refer
to “Electrical Compo-
nents Inspection”,
AT-108.)

® Harness for short or
open between A/T con-
trol unit and overdrive
switch {Main harness}

® Harness of ground circuit
for overdrive switch
{Main harness) for short
or open




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

NG

A/T controt unit terminal

(o) —
ARy || _cuniT_ |O[ CONNECTOR]}

14 21

GONNECT

O]
@

C
=
CHECK THROTTLE POSITION SWITCH
CIRCUIT.
@ 1. Turn ignition switch to “ON”
posiion,
(Do not start engine.}
2. Select “ECU INPUT SIGNALS”
in Data Monitor.
¥r MONITOR  ¥r NO FAIL E] 3. Read out “CLOSED THL/SW”
D POSITION SW OFF and “W/O THRL/P-SW”
:12 Eggmgm gw gEE depressing and releasing accel-
ASCD « CRUISE OFF erator pedal.
ASCD « OD CUT OFF Check the signal of throttle posi-
ggvﬁggmg“\éw 8;; tion switch is indicated properly.
CLOSED THL/SW ON -
WO THRL/P-SW OFF Accelerator Data monitor
pedal condi- | clOSED | W/O THRY
| RECORD fion THL/SW P-SW
Released ON QFF
SAT9E3H Eul
depr:ss;ed OFF ON
OR
<cv 1. Turn ignition switch to “ON”
‘l' N ) D
‘ =D position.

(Do not start engine.)

2. Check voltage between A/T con-
tral unit terminals , @ and
ground while depressing, and
releasing accelerator pedal
slowly. {After warming up

engine)
Accelerator Voltage
pedal condi- | Tarminal No. { Terminal No.
tion
Releassd Battery voit- 1V or less
age
Fully 1V or less Battery voit-
depressed age
OK

Y

.| Gheck the following items:

® Throtile pasition switch
— Refer to “Electrical
Components Inspection”,
AT-109.

® Harness for short or
open between ignition
switch and throttle posi-
tion switch (Main har-
ness)

® Harness for short or
open between throttle
position switch and A/T
control unit (Main har-
ness)

AATB4A5

Perform self-diagnosis again after driving
for awhile.

NG

OK

Y

INSPECTION END

AT-77

1. Perform A/T control unit
input/output signai
inspection.

2. if NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harmess
conneactor.

559

A

ER

RA



TROUBLE DIAGNOSES

B seLF-oiaG Resuts B T
FAILURE DETECTED TIME

AT 1ST SIGNAL 0
[PO731]

[ERASE || PRINT |

SAT296H

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 1ST GEAR POSITION

Description

¢ This is one of the items indicated by the MIL.

® This malfunction will not be detected while the OD OFF
indicator lamp is indicating ancther self-diagnosis malfunc-
tion.

e This malfunction is detected when the A/T does not shift into
first gear position as instructed by the A/T control unit. This
is not caused by electrical malfunction (circuits open or
shorted) but by mechanical malfunction such as control
valve sticking, improper solenoid valve operation, etc.

ON
orr | ILﬂﬂﬂ_lL
b

i

11 times 3 times
Unit: second
SAT298HA
Accelerator Accelerator
pedai pedal
o
Y
Z

?

Halfway
SAT401H

O»Q | O»am

Agcelerator Accelerator
pedal pedal

S
2

7
Halfway

SAT402H

560

5 CODES/FREEZE 1 Overall function check
0731 ?&éﬁﬁ CS'I!I%PLAL 1 After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine and warm up ATF.
2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
3) Start vehicle with selector lever in D and throttle
[ENTER] *FREEZE DATA opening halfway. Check that vehicle runs through
gear shift of D, —» D, — D; — D,, in accordance with
SAT297H shift schedule. Refer to shift schedule, AT-37.
OR
(o) Example: Gods No. 1103 & 1) Start engine and warm up ATF.
05 03 2) Start vehicle with selector lever in D and throfile
et - opening halfway. Check that vehicle runs through

gear shift of D, — D, —» D; — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.

3) Select “MODE 3” with GST.

OR
@fl‘fs 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D5 — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.

3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION"].

AT-78



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

A
hift solenoid valve B

Shift solencid valve A CHECK SHIFT SOLENOQID VALVE. NG | Repair or replace shift sole-
\ ?ve;run cluich sotlenoild t"'ahl"e oroid val 1. Remove control valve assembly. Refer ™| noid valve assembly.
orgue converier clutch scienoid valve to “ON-VEHICLE SERVICE”, AT-125.
2. Check shift solenoid valve operation.
® Shift solenoid valve A (&
® Shift solenoid valve B

Refer to “Electrical Components
Line pressure Inspection”, AT-107. EM
solenoid valve
OK
B LG
CHECK CONTROL VALVE. NG._ Repair control valve assem-
1. Disassembie control valve assembly. | bly. EG
Refer to “Control Valve Assembly”,
“HEPAIR FOR COMPONENT PARTS”,
D AT-154. ES
2. Check to ensura that:
iy @ Valve, sleeve and plug stide along
1S. &] valve bore under their own weight. L
® Valve, sleeve and plug are free from
burrs, dents and scratches.
AATE46 .
& Contral valve springs are free from MT

damage, deformation and fatigue.
® Hydraulic line is free frorn obstacies.

iOK

Perform Overzll function check, AT-78. NG- Check controi valve again.
oK | Repair or replace control =
valve assembly.

INSPECTION END i

SAT367H

el
=}

pelel
&)

AT-79 561



TROUBLE DIAGNOSES

0732 A/T ZND SIGNAL 1
MALFUNCTION

[ENTER] *FREEZE DATA

/! B seLF-DIAG RESULTS IR L]
FAILURE DETECTED TIME
AT 2ND SIGNAL 0
[PO732}
| ERASE —II PRINT |
SAT298H
off CODES/FREEZE 1

SAT300H

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 2ND GEAR POSITION

Description

e This is one of the items indicated by the MIL.

e This malfunction will not be detected while the OD OFF
indicator lamp is indicating another self-diagnosis malfunc-
tion.

e This malfunction is detected when the A/T does not shift into
second gear position as instructed by the A/T control unif.
This is not caused by electrical malfunction (circuits open or
shorted) but by mechanical malfunction such as control
valve sticking, improper solenoid valve operation, etc.

QOverall function check

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

@ 1) Start engine and warm up ATF.

2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.

3) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D; —» D, — D5 — Dy, in accordance with
shift schedule. Refer to shift schedule, AT-37.

OR

NOY  Example: Code No. 1104

JOOLS

05 0.3
ON _1$
e | L LU T L
¢ 4
e —
c6 09 | 2.1
| |
11 times 4 times

Unit: second

SAT301HA
Accelerator Accelerator
pedal pedal
7 0
74 7
Halfway Halfway

SAT401H

@»Q

Accelerator
pedal

4

7
.

@»@m

Accelerator
pedal

Al -
‘\
,////

77
Halfway

SAT402H

562

@ 1} Start engine and warm up ATF.

2) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D4 —> Dy, in accordance with
shift schedule. Refer to shift schedule, AT-37.

3) Select “MODE 3” with GST.

OR

o) 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D4 -» D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.

3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION"].

AT-80



TROUBLE DIAGNOSES

A
\

hift sclenoid valve B

Shift solenoid valve A
| QOverrun clutch solencid valve

Torque converter clutch solenoid valve

Line pressure
solanoid valve

(7l6la]1
5[33fas] J

DISCONNECT

€

AATE47

Self-diagnosis (Cont’d)

CHECK SHIFT SOLENOID VALVE.

1. Remove contral valve assembly. Refer
to “ON-VEHICLE SERVICE”, AT-125.

2. Check shift solenoid valve operation.
® Shift solenoid vaive B
Refer to “Electrical Components
Inspection”, AT-107.

NG

OK

Repair or replace shift sole-

I
| noid valve assembly.

"

X
Wi o8
P\‘fﬂﬂm‘

EM

=
&k

CHECK CONTROL VALVE.
1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”,
“REPAIR FOR COMPONENT PARTS",
AT-155.
2. Check to ensure that:
® Valve, sleeve and plug slide alcng
valve bore under their own weight.

® Valve, sleeve and plug are free from
burrs, dents and scratches.

® Control valve springs are free from
damage, deformation and fatigue.

& Hydraulic line is free from obsiacles.

NG

lOK

Repair control valve assem-
bily.

Perform Overali function check, AT-80.

NG

OK

INSPECTION END

SAT367H

AT-81

Cheack control valve again.

"] Repair or replace control

valve assembly.

BG

BT

A
g2

563



TROUBLE DIAGNOSES

A/T 3RD SIGNAL

[P0733)

M SELF-DIAG RESULTS I:I
FAILURE DETECTED

TiIME

0

[ ERASE

[ PRINT |

SAT302H

0733

CODES/FREEZE 1

AT 3RD SIGNAL 1
MALFUNCTION

[ENTER] *FREEZE DATA

SAT303H

0.3

=

ON
QF

r.‘

[ N0 Example: Code No. 1105

TV,

i

11 times

5 times

Unit: second

SAT304HA)

Q»Q

Accelerator
pedal

"

@O»0Q

Accelerator

pedal
// ‘\\
7
7
Halfway
SAT401H

@»0Q

Accelerator

Q»A&D

Accelerator
pedal

™

DR

G

Halfway
SAT402H

564

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 3RD GEAR POSITION

Description

e This is one of the items indicated by the MIL.

e This malfunction will not be detected while the OD OFF
indicator tamp is indicating ancther self-diagnosis malfunc-
tion.

e This malfunction is detected when the A/T does not shift into
third gear position as instructed by the A/T control unit. This
is not caused by electrical malfunction {circuits open or
shorted) but by mechanical malfunction such as control
valve sticking, improper solenoid valve operation, malfunc-
tioning servo piston or brake band, etc.

Overall function check

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine and warm up ATF.

2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D3 — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.

OR
Start engine and warm up ATF.
Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D; — D,, in accordance with
shift schedule. Refer to shifi scheduie, AT-37.
Select "MODE 3” with GST.
OR

Start engine and warm up ATF.
Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D3 — D, in accordance with
shift schedule. Refer to shift schedule, AT-37.
Perform seli-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION"].

3)

@

AT-82



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

[A]
hift solenoid valve B

Shgt solenoé?u::;vzo?emd valve CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift sole-
VP:F;‘::UE converter cluteh sofenoid valve 1. Remove contral valve assembly. Refer noid valve assembly.
to “ON-VEHICLE SERVICE”, AT-125.
2. Check shift solenoid valve operation.
® Shift solenoid valve A M2,
Refer to “Electrical Components
Inspection”, AT-107.

Line pressure EM
solenoid valve OK
CHECK CONTROL VALVE. _ NG | Repair controf valve assem-
1. Disassemble control valve assembly. " | bhy.
Refer to “Control Valve Assembily”, EG
“REPAIR FOR COMPONENT PARTS”,
— & AT-155.
G.ﬁ, fqﬂ) 2. Check to ensure that: EE
® Valve, sleeve and piug slide along
_ DISCONNECT \ .
RED valve bore under their own weight.
TS. ® Valve, sleeve and plug are free from el
burrs, dents and scraiches. e
® Control valve springs are free from
AATE48 ) i
damage, deformation and fatigue. W
® Hydraulic line is free from obstacles. ’
l OK
Check again. NG | Check control valve again.
| Repair or replace control
OK
valve assembly. 54,
INSPECTION END BA
SAT367H
ST
RS
BT
EL
i
565

AT-83



TROUBLE DIAGNOSES

(T

FAILURE DETECTED

AT 4TH OR TCC
(PO734]

W seLF-DIAG REsuLTs I ]

TIME

0

[ ERASE |[ PRINT

SAT305H

CODES/FREEZE

0734 AT 4TH OR TCC 1
MALFUNCTION

[ENTER] *FREEZE DATA

1

SAT306H

NO
JOOoLS

Example: Code Mo. 1106

06 03
| ]
| )

11 times € times

WL L

—

2.1

Unit: second

SAT307HA

Q@ | 290

Accelerator
pedal

Accelerator
pedal

Halfway
SAT401H

@920 | Ova@

Accelerator
pedal

Accelerator
pedal

Hailtway
3AT402H

566

Self-diagnosis (Cont’d)

IMPROPER SHIFTING TO 4TH GEAR POSITION OR
IMPROPER TORQUE CONVERTER CLUTCH
OPERATION

Description

e This is one of the items indicated by the MIL.

¢ This malfunction will not be detected while the OD OFF
indicator lamp is indicating another self-diagnosis malfunc-
tion.

e This maifunction is detected when the A/T does not shift into
fourth gear position or the torque converter clutch does not
lock up as instructed by the A/T control unit. This is not
caused by electrical malfunction (circuits open or shorted)
but by mechanical malfunction such as control vaive
sticking, improper solenoid valve operation, malfunctioning
oil pump or torque converter clutch, etc.

Overall function check
After the repair, perform the following procedure to confirm the

~ malfunction is eliminated.

1} Start engine and warm up ATF.

2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.

3) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, - D, —» Dy — D4 — D, lock-up, in
accordance with shift schedule. Refer to shift
schedule, AT-37.

CR
&) 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of Dy — D, —» D; — D, — D, lock-up, in
accordance with shift schedule. Refer to shift
schedule, AT-37,

3) Select “MODE 3” with GST.

OR
@ 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D and throttle
opening halfway. Check that vehicle runs through
gear shift of D, - D, —> D, —» D, — D, lock-up, in
accordance with shift schedule. Refer to shift
schedule, AT-37.

3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION"].

AT-84



TROUBLE DIAGNOSES

O»

pedal

©

S~

7

Accslerator

Halfway

SAT988H

Shiﬂ s0lencid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

r'_'-——‘l-'u’

Line pressure
solenoid vaive

sensor

temperature
) P

35

AATBE49

SAT367H

Self-diagnosis (Cont’d)

During “Cruise test — Part 17 (AT-33), Yes | Go to (B) and check for
does A/T shift from D, to D, at the "1 proper lock-up.
specified speed?
No
¥
Perfarm pressure test. NGL Go to @
Refer to AT-113. "
OK
hJ
CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remove control valve assembly. "| assembly.
Refer to AT-125.
2. Check solenoid valve assembly opera-
tion.
Refer to AT-107.
oK
E
Y
CHECK CONTROL VALVE. NGL Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-155.
2. Check to ensure that:
® Valve, sleeve and plug slide along valve
bore under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scraiches.
® Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.
OK
v
Does A/T shift from D to D, at the speci- NG_‘ Check controf valve again.
fied speed? "1 Repair or replace conirol
OK valve assembly.
¥
Perform “Overail function check proce- NG; Go to and check for
dure” (AT-84). "| proper lock-up.

OK
h 4

INSPECTION END

AT-85

567
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L
=
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o
&

BT

L@:\

&
=

ac)
@]



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
rm Shift solenoid vaive B ®

Shift solencid valve A
Overrun clutch sctenoid valve
Torque converter clutch solencid valve

CHECK LINE PRESSURE SOLENOID NG | Replace solenoid valve
VALVE. "] assembly.

temperature
sensor

1. Remove control valve assembly.
Refer to AT-125.

2. Check line pressure solenoid valve
operation.
Refer to AT-107.

2994
<
Line pressure

solenoid valve

oK
B k4
ﬂﬂ'ﬂ CHECK CONTROL VALVE. NG_; Repair control valve.
\& 33035 1. Disassemble control valve assembly.
- oscoNNEeT Refer to AT-155.
€ GSD 2. Check line pressure circuit valves for
- sticking.
® Pressure regulator valve
® Pilot valve
AATBED| | @ Pressure modifier valve
oK

¥

Does A/T shift from D, to D, at the speci- NG | Check control valve again.
fied speed? Repair or replace control
valve assembiy.

OK
b 4
Perfarm “Overall function check proce- NG | Goto and check for
dure” (AT-84). | proper tock-up.
SAT367H OK
A 4

INSPECTION END

568 AT-86
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Self-diagnosis (Cont’d)

» Da L/U

Accelerator
pedal

e

NONNN

Halfway

SATH89H

Shift solenoid valve B

Shift solenoid valve A

Ovarrun clutch solencid valve

Torgue converter clutch solencid valve

Lina pressure
solenoid valve

AATBS1

SAT367H

Ferform “Overall function check proce-
dure” {AT-84).

Y

oK

h

During “Cruise test — Part 17 (AT-33), Y6S | parform “Cruise test — Part
does A/T perform lock-up at the specified Rk again and return to the
speed? start point of this flow
NG chart.
¥
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOQOID VALVE. | assembly.
1. Remove control valve assembly.
Refer to AT-125.
2. Check torque converter clutch solenoid
valve operation. Refer to AT-107.
OK
B ¥
CHECK CONTROL VALVE, NG_‘ Repair control valve
1. Disassemble control valve assembly. 4’
Refer to AT-155.
2. Check control valves for sticking.
® Torque converter clutch controi vaive
® Torque converter cluich relief valve
OK
¥
Does A/T perform lock-up at the specified No .| Check control vaive again.
speed? "| Repair or replace control
valve assembly.
Yes Y
Y
NG

Perform “Cruise test — Part
17 again and return to the
start point of this flow
chart.

INSPECTION END

AT-87

87

B4

569



TROUBLE DIAGNOSES

Ignition (D)
switch (, oD OFF
e ) indicator
(st ) larmp
9 4 3 15 4B | =

AST control unit

AAT270

[f AT C/UNIT_|o] GONNEGTOR l|

% CONNELT

4 9

G/IR JG/R

e

AAT271
E — |_r.:[:'
“ AIT - C/UNIT |9| CONNECTOR \I LS.
4 DISCONNECT
= AATET2

A/T control unit terminal

Diagnostic Procedure 1
SYMPTOM:

OD OFF indicator lamp does not come on for about 2 sec-

onds when turning ignition switch to “ON”.,

CHECK A/T CONTROL UNIT POWER

SOURCE.

1. Turn ignition switch to “ON" positicn.
(Do not start engine.)

2. Check voltage between A/T control unit
terminals @, @ and ground.
Battery voltage should exist.

NG

.| Check the following items:

® Harness for short or
open between ignition
switch and A/T control
unit {Main harness)

® Igniticn switch and fuse
Refer to EL section
(“POWER SUPPLY

0K ROUTING).
= A4
CHECK A/T CONTROL UNIT GROUND NG Check harmess for short or
CIRCUIT. open between A/T controf
1. Tum ignition switch to “OFF" position. unit and ground.
2. Disconnect A/T control unit harness
cennector.
3. Check resistance between A/T control
unit harness connector terminals @
and ground.
Resistance:
Approximately 00}
OK
¥
CHECK LAMP CIRCUIT. NG_ Check the following items:
1. Turn ignition switch to "OFF” position. ® OD OFF indicator lamp
2. Check resistance between A/T control (Refer to EL section.)
unit harness connector terminals @ ® Hamess for short or
and @ open between ignition

Resistance: 50 - 1000}
3. Reinstall any part removed.,

“

DISCONNEET

€

[ _cumir_Iof CONNECTOR |
3 4

Brv /R

SATH78HC

OK

switch and OD OFF indi-
cator lamp (Main har-
ness)

® Harness for short or
open hetween OD OFF
indicator lamp and A/T
control unit

Check again.

NG

570

OK

¥

INSPECTION END

AT-88

h 4

—_

. Perform A/T control unit
input/output signal
inspection.

2. If NG, recheck A/T con-

trol unit pin terminals for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 2
;

SYMPTOM:

e Engine cannot be started with selector lever in “P” or Gl
“N” position.

¢ Engine can be started with selector lever in “D”, “2”,

G

Self-diagnosis
start

———————————————————————— Light “1” or “R” position. A,
Does “ECU INPUT SIGNALS” in Yes_ Check inhibitor switch cir- =
1 Shade Data Monitor show damage to "1 cuit. Refer to “Self- =

SAT499F inhibitor switch circuit? diagnosis”, AT-74.

OR L

@ Does self-diagnosis show damage
to inhibitor switch circuit?

EC
No
8 ¥ FE
Check inhibitor switch 2-pin connector for NG_ Repair or replace inhibitor
_—__/ e & short or open. Refer to “Electrical Compo- | switch.
mch nents Ins;ecﬁon”, AT-108. i GL
AATE52 oK
¥ AT
Check starting system. Refer to EL sec- NG" Repair or replace damaged
tion (“System Description”, “STARTING | parts.
SYSTEM™).
OK
Y EA,
INSPECTION END
R
. . El
Diagnostic Procedure 3
SYMPTOM:
. = . iy . ot
TRy \{QJJ/ Vehicle moves when it is pushed forward or backward with 1
& fhl“‘ £ selector tever in “P’’ position.
@ Check parking components. Refer to NG_ Repair or replace damaged
\ idler gear “DISASSEMBLY” and “ASSEMBLY", 7| parts.
. Parking pawl AT-135. Bt
SATZ82F| OK
Y H
INSPECTION END
EL
1B

AT-89 ‘ 571



TROUBLE DIAGNOSES

OFF

Diagnostic Procedure 4
SYMPTOM:

Vehicie moves forward or backward when selecting “N”

SAT171B

572

INSPECTION END

AT-90

Jolf-diagnosis position.
Fm=mm oo - Light | ”@ Does “ECU INPUT SIGNALS" in | Y88 | Check inhibitor switch cir-
A
A Data Monitor show damage to cuit. Refer to “Self-
' inhibitor switch circuit? diagnosis”, AT-74.
CR
@ Does self-diagnosis show damage
to inhibitor switch circuit?
No
I B
Check control cable. Refer to “ON- NG‘ Adjust control cable.
VEHICLE SERVICE”, AT-127. "| Refer to “ON-VEHICLE
SERVICE”, AT-127.
. OK
/-
———— = = =
\ l Ll_lock nut ‘ \ l l
| | h 4
- 5}2/”05': Check AT fluid tevel again. NG | Refitl ATF.
OK
3 E] b 4
1. Remove oil pan. NG | 1 Disassemble ATT.
2. Check A/T fluid condition. "| 2. Check the following
oK items:
® Forward clutch assembly
i ® Overrun clutch assembly
#® Reverse clutch assemoly
SATEIBA ! NG
Check again. 1. Perform A/T control unit
oK " f’nput/OLljtput signal
inspection.
2, If NG, recheck A/T con-
r trol unit pin terminals for

damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

Throttle position

NN LA sensor circuit
—— A/T fluid temperature
<2 1A sensor circuit
Self-diagnosis Line pressure
start solenoid vaive
circuit
- N1 Light
Shade
I EN -
SAT929FB
’E Throttle position sensor
Fluid
temperature _—— ECM
sensor —?

—

33

35 3¢ 21
A/T control unit

1 2

Diagnostic Procedure 5
SYMPTOM:

There is large shock when changing from “N” to “R” posi- &l

Dropping resistor

Line pressure solenoid
vaive SAT722G

NONIE

Throttlef)osition Sensor
and throttle position switch

SAT931F

SAT494G

tion.
= &
Does seif-diagnosis show damage to Yes | Check damaged circuit.
throttle position sensor, fine pressure sole- "1 Refer to “Sek- diagnosis”, B
naid valve or fluid temperature sensar cir- AT-57.
cuit?
No LG
¥ .
” NG , Eg
Check throttle position sensor. Refer to .| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS FE
FOR DTC PO120".
OK
GL
D]
Y
Check line pressure at idle with selector NG_; 1. Remove control valve ,
levar in “D” position. Refer to “PRES- " assembly. Refer to "ON- T
SURE TESTING”, AT-113. VEHICLE SERVICE”,
AT-125.
oK 2. Check the following
items:
® Valves to control line .
pressure (Pressure regu- FA
lator valve, pressure
modifier valve, pilot _
valve and pilot filter) R
® Line pressure solenoid
valve
BR
¥
Check again. NG_ 1. Perform A/T control unit
OK " input/output signal &y
inspection.
2. If NG, recheck A/T con-
v trol unit pin terminals for B
INSPECTION END damage or loose con-
nection with harness
connector. BT
HA
EL
5%
573

AT-91



TROUBLE DIAGNOSES

Diagnostic Procedure 6
SYMPTOM:
Vehicle does not creep backward when selecting “R” posi-
tion.
Check A/T fluid level again. NG} Refill ATF.
OK
NG in both “1’
E] and “R" positions l
SATE38A A2

Check stall revolution with selector lever
in “1" and “R" positions.

¥

OK OK in “1” position
NG in “R” position

Y

1. Remove control valve assembly.
Refer to “ON-VEHICLE
SERVICE”, AT-125.

2. Check the following items:

® Valves to contro! line pressure
(Pressure regulator valve, pres-
sure maodifier valve, pilot valve
and pilot filter)

SAT493G ® Line pressure solenoid valve

3. Disassemble A/T.

4. Check the following iterns:

® Oil pump assembly

@ Torque converter

® Reverse clutch assembly

® High clutch assembly

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE",
AT-125.

2. Check the following
items:

® Vaives to contral line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot valve
and pilot filter}

® Line pressure solenocid
valve

3. Disassemble A/T.

4. Check the following
ftems:

® Oil pump assembly

® Torque converter

® Reverse clutch assembly

® High clutch assembly

® | ow & reverse brake
assembly

® | ow one-way clutch

v NG

Check iine pressure at idle with selector
lever in "R” position. Refer to "PRES-
SURE TESTING”, AT-113.

oK

SAT494G

D v

1. Remove oil pan.
2. Check A/T fluid condition.

iNG OK

®

1. Remove control vaive
assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-125.

2. Check the following
items:

® Valves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot valve
and pilot filter)

® Line pressure sclenoid
valve

3. Disassemble A/T.

4. Check the following
item:

® Oil pump assembly

Check again. NG

h 4

OK

SAT171B| Y
INSPECTION END

1. Perform A/T control unit
input/output signal
inspection. ]

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.

574 AT-92
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SATB38A)

SAT493G

Diagnostic Procedure 7
SYMPTOM:

Vehicle does not creep forward when selecting “D”, “2” or

“1” position.

Check A/T fluid level again. NG | Refii ATF.
OK
B y l

Check stall revolution with selector lever
in “D” position. Refer to “STALL
TESTING”, AT-110.

NG

OK

'

Check line pressure at idle with selector
lever in “D” position. Refer to “PRES-
SURE TESTING™, AT-113.

OK NG
h 4

SAT494G

SAT171B

1. Remove control valve assembly.
Refer to "ON-VEHICLE
SERVICE", AT-125.

2. Chack the following items:

® Valves to contro! line pressure
{Pressure regulator valve, pres-

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-125.

2. Check the following
items:

® Valves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot valve
and pilot filter)

® |.ine pressure sclenoid
valve

3. Disassemble A/T

4. Check the following
items:

® Qil pump assembly

® Forward clutch assembly

® Forward cne-way clutch

sure modifier valve, pilot valve
and pilot filter) ® | ow one-way clutch
® Line pressure solenoid valve ® Low & reverse brake
3. Disassemble A/T assembly
4. Chack the following item: ® Torque converter
® Qil pump assembly
D) NS B
-
1. Remove oil pan.
2. Check A/T fluid condition.
OK
Y
Check again. NG 1. Perform A/T control unit
4 input/output signal
OK inspection.
2. If NG, recheck A/T con-
4 trol unit pin terminals for
INSPECTION END damage or loose con-
nection with harnass
connector.
AT'93 575

lil:2,

=]
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TROUBLE DIAGNOSES

N Diagnostic Procedure 8
_ sl Revolution sensaor
~L OFF I Vehicle speed sensor SYMPTOM:
Lo Shift solenoid vatve A | Vehicle cannot be started from D, on Cruise test — Part 1.
Self-diagnosis Shift selenoid
start valve B No
I i Is Diagnostic Procedure 6 OK? | Go to Diagnostic Proce-
-~ Light 5 dure 6, AT-02.
es
-- Shade A d v
) Does self-diagnosis show damage to esb Check damaged circuit.
' revolution sensor, vehicle speed sensor, Refer to “Self-diagnosis”,
SAT934F| | shift solenoid valve A or B after cruise AT-53.
— test?
E No

E h 4

Check throttle position sensor. Refer to NG
EC section [“Throttle Position Sensor

Repair or replace throttle
position sensor.

h 4

(DTC: 0403)", “TRCUBLE DIAGNOSIS
FOR DTC P01207).

OK

Throttle position sensor v

and throttle position switch NG

W Check line pressure at stail point with
SATO31F| | selector lever in “D” position. Refer to

“PRESSURE TESTING”, AT-113.

A d

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE”,

oK AT-125.

D] + NG | 2 Check the following

items:
1. Remove gil pan. ® Shift valve A
2. Check A/T fluid condition. @ Shift valve B
® Shift sclenoid valve A
OK ® Shift solenaid valve B
® Filot valve
® Pilot filter
3. Disassemble A/T.
4. Check the folfowing
items:
® Forward clutch assembly
® Forward one-way ciuich
® | ow one-way clutch
® High clutch assembly
® Torque converter
#® Qil pump assembly

hJ

¥

1. Remove control valve assembly. Refer
to “ON-VEHICLE SERVICE", AT-125.

2. Check the following items:

@ Shift valve A

® Shift valve B

@ Shift solenoid valve A

® Shift solencid valve B

@ Pilot valve

® Pilot filter

SAT494G

OK OK

F

NG

Check again. . 1. Perform A/T control unit

inputfoutput signal

OK inspection,

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connactor.

SAT171B ¥
INSPECTION END

576 AT-94



TROUBLE DIAGNOSES

-
BN

Self-giagnosis

start
________________________ Light
] Shade
SAT495F
Revolution sensor
Vehicle 25 35
Speed-

speed ofneter 27 A/T control unit
sensor

SAT723G

AT
Throttle position sensor
and throttie position switch

-
A7 arear

SAT171B

Diagnostic Procedure 9
SYMPTOM:

A/T does not shift from D, to D, at the specified speed.
A/T does not shift from D, to D, when depressing accelera-
tor pedal fully at the specified speed.

AT-95

Are Diagnostic Procedures 7 and 8 OK? No »| Go to Diagnostic Proce-
dure 7 or 8, AT-83, 84.
l Yes
Does “ECU INPUT SIGNALS” in Yes.r_ Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer to “Self-
inhibitor switch circuit? diagnosis”, AT-74.
OR
.“ﬁ’. Does self-diagnosis show damage
A5/ to inhibitor switch circuit?
No
B Y
Check revolution sensor and vehicle NG> Repair or replace revolu-
speed sensor circuit. Refer to “Self- tion sensor and vehicle
diagnosis”, AT-53. speed sensor circuits.
OK
Check throttle position sensor. Refer to NG.; Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120"].
OK
D '
. NG
1. Remave oil pan. | 1- Remove control valve.
2. Check A/T fluid condition. Refer to “ON-VEHICLE
SERVICE", AT-125.
OK 2. Check the following
Y items:
1. Remove control valve. Refer to “ON- ® Shift valve A
VEHICLE SERVICE”, AT-125. ® Shift solenoid valve A
2. Check the following items: ® Pilot valve
® Shift valve A ® Pilot filter
® Shift solenoid valve A 3. Disassemble A/T.
® Pilot valve 4. Check the following
® Pilot filter iteams:
® Servo piston assembly
OK OK| @ Brake band
* ® Oil pump assembly
¥
Check again. NG_; 1. Perform A/T contrel unit
input/output signal
OK inspection,
2. If NG, recheck A/T con-
¥ trol unit pin terminals for
INSPECTION END damage of loose con-
nection with harness
connector.

577

L
i



TROUBLE DIAGNOSES

[ oD
| OFF

Self-diagnosis

start

Diagnostic Procedure 10
"SYMPTOM:

A/T does not shift from D, to D, at the specified speed.

578

Are Diagnostic Procedures 7 and 8 OK? No .| Go to Diagnostic Proce-
________________________ Light " dure 7 or 8, AT-93, 94.
Yes
A 4
X Does “ECU INPUT SIGNALS" in Yes_; Check inhibitor switch cir-
1 Shade Data Monitor show damage to cuit. Refer to “Seif-
SATAG9F inhibitor switch circuit? diagnosis”, AT-74.
OR
/ffé_ .. qus .sz‘elf-diag!nosis. shgw damage
= to inhibitor switch circuit?
% No
[=] p A
Check throttle position sensor. Refer to NG_; Repair ar replace throttle
EC section [“Throttle Positicn Sensor | position sensor.
Throttle Dosition sensor (DTC: 0403)", “TROUBLE DIAGNOSIS
./ and throttle position switch FOR DTC P0O1207].
AT T e oK
' h 4
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. "|  assembly. Refer to “ON-
OK VEHICLE SERVICE",
AT-125.
k4 2. Check the following
1. Remave contral valve assembly. Refer items:
to “ON-VEHICLE SERVICE", AT-125. @ Shift valve B
2. Check the foliowing items: @& Shift solenoid valve B
& Shift valve B ® Pilot valve
SATI71B ® Shift solenoid valve B ® Pilot filter
® Pilot valve 3. Disassemble A/T.
® Pilot filter 4, Check the following
items:
oK OK ® Servo piston assembly
" @ High cluich assembiy
® Oil pump assembly
¥
Check again. NG} 1. Perform A/T controf unit
OK !npuvogtput signal
inspection.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for

INSPECTION END

AT-96

damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

(A}

P R
Self-diagnosis
start

Lo .
fout [ Revelution sensor

Vehicle speed sensor
/ Shift solenoid valve A

Shift solencid valve B
Fiuid temperature
sensor

Diagnhostic Procedure 11

SYMPTOM:

e A/T does not shift from D, to D, at the specified speed.

¢ A/T must be warm before D, to D, shift will occur.

AT-97

- -Light
Are Diagnostic Procedure 7 and 8 OK? No »i Go to Diagnostic Proce-
-Shade dure 7 or 8, AT-93, 94.
Yes
— Light v
sATeasF| | Does self-diagnosis, after cruise test, YESL Check damaged circuit.
show damage to any of the following cir- Refer to “Self- diagnosis”,
'E' cuits? AT-53. '
® [nhibitor switch
/&—3\/\} ® Overdrive switch
® Shift solencid valve A or B
® Revolution sensor
® Vehicle spead sensor
® Fluid temperature sensor
No
B v
and throttle position switch (é:geck tthrott[[gr Eostittlim;:’ seqsor.SRefer (s NGr Rep?ir or replace throttle
- section rottle Position Sensor position sensor.
" AT T 2 atesiFl | (DTC: 0403)", "TROUBLE DIAGNOSIS
FOR DTC PG1207].
OK
¥
1. Remove oil pan. NG; 1. Remove confrol valve
2. Check A/T fluid condition. . assembly, Refer to “ON-
VEHICLE SERVICE”,
OK AT-125.
2. Check the folowing
L4 items:
1. Remove control valve assembly. Refer ® Shift valve B
to “ON-VEHICLE SERVICE", AT-125. ® Overrun clutch control
2. Check the following items: valve
sAT1718| | ® Shift valve B ® Shift solenoid valve B
® QOveirun clutch control valve ® Pilot valve
® Shift solenoid valve B ® Pilot filter
® Pilot valve 3. Disassemble A/T.
@ Pilot filter 4. Check the following
items:
OK ® Servo plston assembly
OK | @ Brake band
-+ ® Torque converter
® Oil pump assembly
¥
. NG -
Check again. »| 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
Jr trol unit pin terminals for
damage or loose con-
INSPECTION END nection with harness
connector.

E)

579
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~ Vo2
—om =

— @
RS

Self-diagnosis
start

Torque converter
clutch solenoid valve

Diagnostic Procedure 12
SYMPTOM:

A/T does not perform lock-up at the specified speed.

SAT936F

L

o
~ Throttle position sensor
and throttle position switch

SATO31F

580

Does seli-diagnosis show damage to Yes | Check torque converter
torque converter clutch solenoid valve cir- "] clutch solenoid valve cir-
cuit after cruise test? cuit. Refer to “Self-
di sis”, AT-65.
No iagnosis
B
¥
Check throttle position sensor. Refer to NG__ Repair or replace throttle
EC section [“Throttie Position Sensor position sensor,
(DTC: 0403)”, "TROUBLE DIAGNOSIS
FOR DTC P0120].
OK
Y
1. Remove control valve. Refer to “ON- NG__ Repair or replace damaged
VEHICLE SERVICE", AT-125. | pars.
2. Check following items:
® Torque converter clutch control vaive
® Torque converter relief valve
& Torque converter clutch solenoid valve
@ Pilot valve
® Pilot filter
OK
Check again. NG_ 1. Perform A/T control unit
OK !nput/mljtput signal
inspection.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for

INSPECTION END

AT-98

damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

T

vy

Self-diagnosis
start

Engine speed
signal

~-Light

L

1

{ Shade

SATA37F

SAT171B
Seif-diagnosis
start
———————————————————— Light
1 Shade
SAT242C

Diagnostic Procedure 13

SYMPTOM:
A/T does not hold lock-up condition for more than 30 sec-
onds.
Does self-diagnosis show damage to Yes.; Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “Salf-
test? diagnosis”, AT-70.
_ No
B v G
1. Remove oil pan. >
2. Check AT fluid condition. 1. Remove control valve
assembly. Refer to “ON-
OK VEHICLE SERVICE",
Y AT-125.
1. Remove control valve assembly. Refer 2. Check the following
to “ON-VEHICLE SERVICE”, AT-125. tems:
2. Check the following items: ® Torque converter clutch
® Torque converter clutch control vaive control valve
® Pilot valve @ Pilot valve
® Pilot filter @ Pilol filter
3. Disassemble A/T.
OK oK 4. Check torque converter
‘ and oil pump assembly.
A
; NG -
Check again. y| 1. Perform A/T control unit
input/output signal
OK inspection.
. 2. If NG, recheck A/T con-
Y trol unit pin terminals for

damage or loose con-

M

INSPECTION END nection with harness FA
connector.
[BIE,
. . BE
Diagnostic Procedure 14
SYMPTOM:
Lock-up is not released when accelerator pedal is released. ST
E Does “ECU INPUT SIGNALS” in | "% [ Check closed throttle posi-
Data Monitor show damage to "| tion switch circuit. Refer to iG]
closed throttle position switch cir- “Seli-diagnosis”, AT-74.
cuit?
CR -
EY;
Does self-diagnosis show damage
to closed throttle position switch
circuit? 4,
i No
Check again. NG_‘ 1. Perform A/T control unit EL
input/output signal
OK inspection.

2. If NG, recheck A/T con- -
trol unit pin terminals for [Ty
damage or loose connec-

INSPECTION END tion with harness con-
nector.
581

AT-99
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TIE
—_OF

PAARRS

Seli-diagnosis
start

Overrun clutch
solenoid valve

Diagnostic Procedure 15

SYMPTOM:

o Engine speed does not smoothly return to idle when

A/T shifts from D, to D,.

e Vehicle does not decelerate by engine brake when turn-

ing overdrive switch OFF,

o Vehicle does not decelerate by engine brake when
changing selector lever from “D” to “2” position.

Does self-diagnosis show damage to Y8s | Check overrun clutch sole-
overrun clutch sotenoid valve circuit after "| noid valve circuit. Refer to
" cruise test? “Self-diaghosis”, AT-63.
No
E’ h 4
Check throttle position sensor. Refer to NG‘ Repair or replace throttle
EC section ["Throttle Position Sensor "| position sensor.
(DTC: 0403)", “TROUBLE DIAGNGSIS
FOR DTC P0120™].
OK
I
NG

1. Remave oil pan.
2. Check A/T fluid condition.

SAT171B

582

.| 1. Remove control valve

OK

h

1. Remove control valve assembly. Refer
to “ON-VEHICLE SERVICE”, AT-125.

2. Check the following items:

® Overrun clutch control valve

® Qverrun clutch reducing valve

® Overrun cluich solenoid valve

OK

OK

assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-125.

2. Check the following
items:

® Qverrun clutch control
valve

® Qverrun ciutch reducing
valve

® Overrun clutch solenocid
valve

3. Disassemble A/T.

4, Check the following
items:

® Overrun cluich assembly

® Qil pump assembly

Check again.

NG

' | 1. Perform A/T control unit

CK

h

INSPECTION END

AT-100

input/output signal
inspection.

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connectar.
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Ny Diagnostic Procedure 16
-0 et Revolution sensor
,—/ - \: Vehicle speed sensor SYMPTOM:
Py L Shift solencid vaive A | . Viehicle does not start from D, on Cruise test — Part 2. @l
elf-diagnosis Shift solenoid
start valve B
. -- Light Does self-diagnosis show damage to Yes | Check damaged circuit. A
revolution sensor, vehicle speed sensor, "] Refer to “Self- diagnosis”,
.- Shade shift solenoid valve A or B after cruise AT-53.
test? EM
‘ No
SATI34F !
&
Check again. NG‘ 1. Perform A/T control unit L&
OK i inpub’ot‘.ltput signal
inspection. EC
2. If NG, recheck A/T con-
v trol unit pin terminals for
Go to Diagnostic Procedure 8, AT-94. dam.age gr loose con- FE
nection with harness
connector.
cL
. . M
o Diagnostic Procedure 17
o SYMPTOM: |
p——— AT does not shift from D, to D, when changing overdrive LU
ed-olagnosis H I EH] HH
start switch to “OFF” position.
Does “ECU INPUT SIGNALS” in | Y85 | Check overdrive switch =h
““““““““““““““““““ Light Data Monitor show damage 1o "| circuit. Refer to “Self-
overdrive switch circuit? diagnosis”, AT-74.
OR RA
—) Shade "
SAT499F @ Does self-diagnosis show damage
to overdrive switch circuit? BB
No
Y
——— ST
Go to Diagnostic Procedure 10, AT-96.
RS
BT
(52}
EL
(B8
583

AT-101
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o Diagnostic Procedure 18
oL SYMPTOM:
ol A/T does not shift from D; to 2, when changing selector
| orosts lever from “D” to “2” position.
_ Does “ECU INPUT SIGNALS” in | Y5 | Check inhibitor switch cir-

““““““““““““““““““ Light Data Monitor show damage to 7| cuit. Refer to “Self-

inhibitor switch circuit? diagnosis”, AT-74.

OR

—) Shade
SATA9GF “ﬁ']. Does self-diagnosis show damage
<=y to inhibitor switch circuit?

No

A J
Go o Diagnostic Procedure 9, AT-85.

Diagnostic Procedure 19
o SYMPTOM:

oo A/T does not shift from 2, to 1, when changing selector

o onosis lever from “2” to “1” position.

start

_ Does “ECU INPUT SIGNALS” in | Y85 | Check inhibitor switch ir-

______________________ Light Data Manitor show damage to cuit. Refer to “Self-
inhibitor switch circuit? diaghosis”, AT-74.
OR

} Shade
Does self-diagnosis show damage
o inhibitor switch circuit?

J'No

SAT499F

NG'_ 1. Perform A/T control unit
input/output signal

OK inspection.

2. If NG, recheck A/T con-
¥ trel unit pin terminals for
INSPECTION END damage or loose con-
nection with harnass
connector.

. Check again.

Diagnostic Procedure 20

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting
from 2, (1,) to 1,.

s Diagnostic Procedure 6 OK? No | Go to Diagnostic Proce-
dure 6, AT-92.

Yes

v
Go to Diagnostic Procedure 15, AT-100.

584 AT-102
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Electrical Components Inspection
INSPECTION OF A/T CONTROL UNIT

. . @l
e Measure voltage between each terminal and terminal G or
@ or @ by following “A/T CONTROL UNIT INSPECTION
TABLE”. A
CONKECT & Ch ERM
sAToioC| & Pin connector terminal layout
LG
EC
112:3 4| {91011 12 <[14|15 23|24/ 25/ < 27281 29/30|31 | X/33:1 3435
5/6|7|8]| 116(17/18/19|20 21 37| <3940 45 48 Ee
i H.S. €l
AAT398
MIT
A/T CONTROL UNIT INSPECTION TABLE
(Data are reference values.)
Terminal - Judgement
No. Iltem Condition standard EA
When releasing accelerator pedal 15- 25V
] Line pressure solenoid after warming up engine. T
valve When depressing accelerator pedal RA
. ) 0.5V or less
fully after warming up engine.
) ) When releasing accelerator pedal E
Line pressure solenoid c ) after warming up engine. 5-14V BR
2 valve ( w -
(with dropping resistor) When depressing acceterator pedal 0.5V or less
fully after warming up engine. 8T
yVhe,? setpfwg overdrive switch in Battery voltage
ON” position. _
3 OD OFF indicator lamp o RS
i When setting overdrive switch in 1V of less
“OFF” position.
x‘:)hl\?? turning ignition switch to Battery voltage BT
4 Power source wh - turning ianii teh t
en turning ignition switch to
“OFE". 1V or less 44
EL
DX
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal : . Judgement
No. ltem Condition . standard
5 Torque converter chtch When A/T performs lock-up. 8- 15V
solencid valve When A/T does not perform lock- up. | 1V or less
When shift sclenoid valve A oper-
ates. Battery voltage
(When driving in “D,” or “D,".)
6 Shift solenoid valve A
When shift solenocid valve A does not
operate. 1V or less
(When driving in “D," or “Dj".)
When shift solenoid valve B oper-
ates. Battery voitage
) {(When driving in “D," or “D,".)
7 Shift solencid valve B
When shift solenoid valve B does
not operate. 1V or less
(When driving in "D3"” or "D,".)
When overrun clutch solenoid valve
Battery voltage
g Overrun clutch solenoid operates.
valve When overrun clutch solenoid valve
1V or less
does not operate.
9 Power source Same as No. 4
10* DT — —
11" DT2 — —
e DT3 — —
i3 — - —
Closed throttle position When relegsing accel_erator pedal Battery voitage
” switch after warming up engine.
(in throttle position When depressing accelerator pedal
itch) . . 1V or less
SWi after warming up engine.
15 Ground (System) — —
When setting selector lever to “1”
. ° g seleciorie © Battery voltage
16 Inhibitor “1" position position.
switch When setting selector lever to other
I 1V or less
positions.
When setting selector lever to “2”
o Battery voltage
17 Inhibitor “2" position position.
switch When setting selector lever to other
L 1V or less
positions.
When settin lector | to “D”
o § seleclor fever to Battery voltage
18 Inhibitor “D" position position.
switch When setting selector lever to other
. 1V or less
positions.

*: These terminals are connected ta the ECM (ECCS control module).
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal . Judgement
No. Item Condition standard
When setting selector lever to “N” or
s o Battery voltage
15 Inhibitor “N” or “P"" posi- P" position.
tion switch When setting selector lever to other
o 1V or less
positions.
. Wh?n setting selector lever to “R Battery voltage
50 Inhibitor “R™ position Ci@ position.
switch When setting selector lever to other
i, 1V or less
positions.
' ) ?fb When depressing accelerator pedal
W'de open throttle posi- more than hatf-way after warming up | Battery voltage
21 tion switch N engine.
(in throttle position W -, | 4l
switch) en re eelnsmg acce .erator pedal 1V or loss
after warming up engine.
22 — — —
Wi ing igniti itch %
Y henﬂturnmg ignition switch to Battery voltage
Pawer source - OFF".
23 (Llﬁ) or
{Memory back-up} When turning ignition switch to
o Battery voltage
ON.
= When engine runs at idle speed.
24 Engine speed signal (tnm [@ i Approximately 7V
Y When engine runs at 3,000 rpm.
1V or more
] When vehicle cruises at 30 km/h (19 | Voltage rises gradually in
25 Revolution sensor MPH]. response to vehicle
(Measure in AC position) speed.
When vehicle parks. ov
26 — — —
. When moving vehicle at 2 to 3 km/h
| Vary from 0 to 5V
27 Vehicle speed sensor {1 {o 2 MPH} for 1 m (3 ft} or more. y
28 — — _
29+ — — —
£
i — & - -
31 Throtlle position sensor o . 45 - 5.5Y
{Power source) Y
32 = — o
*: These terminals are connected to the Data link connector for CONSULT.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal " Judgement
No. ltem Condition standard
ggf% ATF temperature is 20°C Approximately 1.5V
33 Fluid temperature sensor . -
@ When ATF temperature is 80°C Approximatsly 0.5V
(176°F). PP y &
When depressing accelerator pedal | Fully-closed throttie:
. slowly after warming up engine. Approximately 0.5V
34 Throttle position sensor (Voltage rises gradually in response | Fully-open throttle:
‘{ﬁ to throttle position.) Approximately 4V
a5 Throttle position sensor _ _
{Ground)
36 — — —_
When ASCD cruise is being per-
f
. formed. (“CRUISE” light comes on.) | Doery votage
37 ASCD cruise signal When ASCD cruise is not being per-
formed. ("CRUISE" light does not 1V or fess
comes on.)
38 — — —
‘\‘Nhe:l setFt.ng overdrive awitch in Battery voltage
ON” position
39 Overdrive OFF switch
B@ When setting overdrive switch in 1V of less
“QFF” position
Wh.en .ACCEL set switch on ASCD 45-55Y
. cruise is released.
40 ASCD QD cut signal
When “ACCEL" set switch on ASCD
o ) tV or less
cruise is appiied.
- 41 — _ —
42 — - —
. - & - 8
44 — — —
45" OBD-Il output — —
1 € — —
47 -— —— —
48 Ground (System) — —

* Thaese terminals are connected to the ECM (ECCS control module).
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’'d)

St s e B SOLENOID VALVES AND FLUID TEMPERATURE
Shift solencid valve A SENSOR
e et o encid valve e For removal and instaliation, refer to “ON-VEHICLE
SERVICE”, AT-125.
Solenoid valves
Resistance check
e Check resistance between two terminals.

®

MA

Resistance i
(Approx.}

Line pressure

solenoid valve Solenoid valve Terminal No.

Shift solenoid
valve A

Shift solenoid
valve B

@ J [ ? Overrun clutch
j TS.

20 - 300

@ Q@

Ground

p ‘
solenoid valve (Bracket)

ol

[
L)
“lm

[Fle

MISCORRECT H
£ Line pressure

sclenoid valve

Torgue converter

clutch solenoid
valve

25-50

10 - 1602

iz
@ | ®

AATEE3

T

Shift solencid valve B Operatlon Che(:k_ . . . !
Shift solenoid valve A ® Check solenoid valve by listening for its operating sound

Overrun clutch solenoid valve i i i
Toarque converter clutch solenoid valve ‘(,‘tr)hrgikztp)plymg baﬁery voitage to the termmal and ground

{ temperature [F&
@
t’ @ =4 sensor
2 &
R

(@
<

solenoid valve

§v
6[811Y
33|36 7 E}S
DISCONNECT
BT
©
AATE49
. A
Fluid temperature sensor
Check resistance between terminals @and @while changing
temperature as shown at left. L,
Temperature °C (°F) Resistance {Approx.)
20 (68) 2.5 k0 10
80 (176) 0.3 kO
/ P.‘ \ SAT298F
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TROUBLE DIAGNOSES

DISCORNECT

@€

"
T8

!
= Inhibitor switch

v

iy

— Inhibitor switch
ha}Jrness connector -

DISCONRECT

~E€

AATBST|

590

Electrical Components Inspection (Cont’d)

OVERDRIVE SWITCH

e Check continuity between terminals (1) and @).

OD switch position Continuity
ON No
OFF Yes

INHIBITOR SWITCH

1. Check continuity between terminals (1) and (2) and between

terminals @ and @), ®, &, @,

tor lever through each position.

®), (® while moving selec-

Lever position Terminal No.
P - ®-@®
R @-—®
N O-@ ®-®
D ®@-@
2 ®—
1 ®@-®

If NG, check again with control cable disconnected from

manual shaft of A/T assembly. Refer to step 1.
3. [If OK on step 2, adjust control cable. Refer to “ON-VE- .

HICLE SERVICE”, AT-127.

4, M NG on step 2, remove inhibitor switch from A/T and check
continuity of inhibitor switch terminals. Refer to step 1.
5. i OK on step 4, adjust inhibitor switch. Refer to “ON-

VEMICLE SERVICE”, AT-126.

AT-108

If NG on step 4, replace inhibitor switch.



TROUBLE DIAGNOSES

//%

-

AAT410

)
k 2 [J’ %

DISCONNECT olq

s -

AATES8

D\SCONNECT

o ®
3|2

AAT400

@E@

D\SDONNECT

AAT399

Electrical Components Inspection (Cont’d)
REVOLUTION SENSOR

e For removal and installation, refer to “ON-VEHICLE

SERVICE”, AT-126.
e Check resistance between terminals (O, & and 3.

Terminal No. Resistance
O] @ 500 - 8500
@ @ No continuity
@ @ No continuity

DROPPING RESISTOR

¢ Check resistance between terminals () and @).
Resistance: 11.2 - 12.8(}

THROTTLE POSITION SWITCH

Closed throttle position switch (idle position)
e Check continuity between terminals (2 and (3.

Accelerator pedal condition Continuity
Released Yes
Depressed No
e To adjust closed throttle position switch, perform Basic
Inspection of TROUBLE DIAGNOSIS — General Descrip-
tion in EC section.
Wide open throttle position switch
e Check continuity between terminals @) and (@.
Accelerator pedat condition Continuity
Released No
Depressed (fully} Yes
AT-109 501
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TROUBLE DIAGNOSES

SAT647B

Al
"3
. N X
o
Less \\
than N f
5 seq., win
y ” % __ Z .,
: b\ "-@)
3 ~
i
SATE14G
=Y
2 *,
/Q\
SAT771B
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Final Check
STALL TESTING
Stall test procedure

1.
2.

2 e 0

Check A/T and engine fluid levels. If necessary, add.
Drive vehicle for approx. 10 minutes or until engine oil and
ATF reach cperating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

Set parking brake and biock wheels.

Install a tachometer where it can be seen by driver during
fest.

It is good practice to mark the point of specified engine
rpm on indicator.

Start engine, apply foot brake, and place seiector lever in
“D” position.
Accelerate to wide-open throttle gradually while applying
foot brake.
Quickly note the engine stall revolution and immediately
release throttle.
During test, never hold throttle wide-open for more than
5 seconds.

Stall revolution:

2,150 - 2,450 rpm

Move selector lever to “N” position.
Cool off ATF.

Run engine at idle for at least one minute.

Repeat steps 5 through 9 with selector lever in “2”, “1” and
“R” positions.

AT-110



TROUBLE DIAGNOSES
Final Check (Cont’d)

JUDGEMENT OF STALL TEST

The test result and possible damaged components relating to each result are shown in the JIIUStI‘a‘IIOI‘}S

on previous page.

In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-14.

Note

Stall revolution is too high in “D”, “2” or “1” position:

e Slippage occurs in 1st gear but not in 2nd and 3rd gears. ..... Low one-way clutch slippage

e Slippage occurs in the following gears:
1st through 3rd gears in “D” position and engine brake functions with overdrive switch set to “OFF”.
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully

closed throttle). ..... Forward clutch or forward one-way clutch slippage
Stall revolution is too high in “R” position:
® Engine brake does not function in “1” position. ..... Low & reverse brake slippage
e Engine brake functions in “1” position. ..... Reverse clutch slippage

Stall revolution within specifications:

e Vehicle does not achieve speed of more than 80 km/h (50 MPH). ..... One-way clutch seizure in torque
converter housing

CAUTION:

Be careful since automatic fluid temperature increases abnormally.

e Slippage occurs in 3rd and 4th gears in “D” position. ..... High clutch slippage

e Slippage occurs in 2nd and 4th gear in “D” position. ..... Brake band slippage

e Engine brake does not function in 2nd and 3rd gears in “D” position, 2nd gear in “2" position, and
1st gear in “1” position with overdrive switch set to “OFF”.

Stall revolution less than specifications:

e Poor acceleration during starts. ..... One-way clutch seizure in torque converter

A

EM

T

B

B

BR

ST
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TROUBLE DIAGNOSES

Final Check (Cont'd)
Judgement of stall test

Selector lever position Judgement

O : Stall revolution is nermal.
D H 0 L H : Stall revolution is higher
) H o L than specifie:d.

L. : Stall revolution is fower
1 H o} L than specified.
R 0 H L

Damaged components : L
Forward ciutch
Low one-way
/ clutch
Reverse ;
Low & reverse brake clutch Engine

Forward one-way
clutch

Torque converier
one-way ciutch

Hydraulic circuit for
fine pressure control
(Line pressure is low.)

Clutches and brakes except
high clutch, brake band and
overrun cluich are QK.
(Condition of high cluteh,
brake pand and overrun
clutch cannot be confirmed

D H ] by stall test.)
2 H 8]
1 H o]
A H 0
Selector lever position i Judgement

SAT835H
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TROUBLE DIAGNOSES

Final Check (Cont’d)

PRESSURE TESTING
@ — Test port for
y/ @ \j/ D, 2 and 1 e | ocation of pressure test ports. :
/g/ \Egg\j, positions e Always replace pressure plugs as they are self-sealing Gl
i Ry ﬁ bolts.
! r‘{/ﬁ%}j B2
A 2,
T
\\_" 3 Test port for ) EM
R position
SAT301FA
LG

Line pressure test procedure

1. Check A/T and engine fluid levels. If necessary, add fiuid.
2. Drive vehicle for approx. 10 minutes or until engine oil and [EC
ATF reach operating temperature.

ATF operating temperature:
50 - 80°C (122 - 176°F) FE
Gl
SATE47D
M

J34301-0) 3. Install pressure gauge to corresponding line pressure port.

\3‘7— (Jﬁsm -C)
\

' /
Pressure gaugej
|

J34301-1)
1"

4. Set parking brake and block wheels.

¢ Continue to depress brake pedal fully while line pres-
sure test is being performed at stall speed. ST

SATH13G

AT-113 9%



TROUBLE DIAGNOSES

Final Check (Cont’d)

5. Start engine and measure line pressure at idle and stall
speed.

e When measuring line pressure at stall speed, follow the
stall test procedure.

Line pressure: Refer to SDS, AT-227.

SAT493G

JUDGEMENT OF LINE PRESSURE TEST

Judgement : Suspected parts

At idle

Line pressure is low in all positions. ® Oil pump wear

® Control piston damage

® Pressure regulator valve or plug sticking

® Spring for pressure regulator valve damaged

® Fluid pressure leakage between oil strainer and pres-
sure regulator valve

® Clogged strainer

Line pressure is low in particular position. @ Fluid pressure leakage between manual valve and
particular clutch
® For example, line pressure is:
- Low in “R" and “1” posftions, but
— Normal in “D” and “2" positions.
Therefore, fluid leakage exists at or around low and
reverse brake clrcult.
Refer to "OPERATION OF CLUTCH AND BRAKE",
AT-11.

Line pressure is high. ® Maladjustment of throttle position sensor

@ Fluid temperature sensor damaged

® Line pressure solenoid valve sticking

® Short circuit of line pressure solenoid valve circuit
® Pressure modifier valve sticking

® Pressure regulatar valve or plug sticking

® Open in dropping resistor circuit

At stall speed

Line pressure is low. ' ® Maladjustment of throttle position sensor

® Line pressure solenoid valve sticking

® Short circuit of line pressure solenoid valve circuit
#® Pressure regulator valve or plug sticking

® Pressure modifier valve sticking

® Pilot valve sticking

596

AT-114



TROUBLE DIAGNOSES

Symptom Chart

F 3

Y
F 3

ON vehicle

OFF vehicle

—_—

Refarence page (AT- )}

26,
127

126

53, 55,
70

72

67,
125

125,

59 61,72

65, 63

126

135,
151

169,
172

1786,
186

176

182,
193

)

Aeference page (AT-

Mumbers are arranged in order of
probability.

Perform inspections starting with
number one and work up. Circted
numbers indicate that the transaxle
must be removed from the vehicle.

Fluid lavel
Control cable

Inhibitor switch

Throttie position sensor (Adjustment}

Revelution sensor and vehicle speed sensor

Engine speed signal

Engine idling rpm

Torque converter ciutch solencid vaive

Line pressure

Control valve assembly

Shift solensid valve A

Shift solencid vaive B

Line pressure solencid valve
Overrun clutch solenocid valve
Fiuid fermperature sensor
Accumulator N-D

Accumulator servo release

Ignition switch and starter

Torque converier

Oil pump

Reverse clutch
High ctutch

Forwatd one-way clutch

Forward clutch

L.ow cne-way clutch

Qverrun clutch

Low & reverse brake

Brake band

Parking components

89

Engine does not start in “N”, "P"
positions.

-]

[}

iy

89

Engine starts in positions other than
“N" and “P”.

Transaxie ncise in “P" and “N"
positions.

®®

89

Vehicle moves when changing into
“P” position or parking gear dces
not disengage when shifted out of
“P” position.

20

Vehicle runs in “N” position.

92

Yehicle will not run in “R” position
{but runs in “D", “2"” and “1” posi-
tions). Clutch slips.

Very poor acceleration.

®&®

Vehicle braked when shifting into
“R" position.

® @ ®

Sharp shock in shifting from "N" to
“D” position.

@

Vehicle will not runt in “D" and “2"
positions {but runs in "1” and “R”
positions).

93

Vehicle will not run in D", *“{1™, “2"
positions (but runs in “R” position).
Ciutch slips.

Very poor acceleration.

Clutches or brakes slip somewhat
in starting.

@O

Excessive creep.

92
83

Mo creep at all.

®6

Failure to change gear from "D, to
“D,".

Failure to change gear from “D;" to
“D,".

)

Faiture to change gear from “D” to
“D,".

93,
96,

Too high a gear change point from
D" 0 "B,7, fram “D,” to “Dy ",
from “Dy” to “Dy".

Gear change directly from “D," to
"Dy ocours.

Engine stops when shitting laver
ifto “A". “D”, “2" and “1".

Too sharp a shoek in change from
"Dy 1o "D "

Too sharp a sheck in change from
“D,” 16 “Dy".

AT-115
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TROUBLE DIAGNOSES

F 3

Symptom Chart (Cont’d

ON vehicie

[
|

&

OFF vehicle

—_

Reference page (AT- )

28,
127

126

83, 55,

~J
<

72

125,
59

61,72

65, 63

67,
125

125

135,
151

169,
172

176,
186

176

182,
193

)

Reference page (AT-

Numbers are arranged in order of
probabiiity.

Perform inspections starting with
number one and work up. Circled
numbers indicate that the transaxle
must be removed from the vehicle.

Fluid level

Control cable

Inhibitor switch

Throttle position sensor (Adjustment)

Revolution sensor and vehicle speed sensor

Engine speed signal

Engine idling rpm

Shift solenoid valve A
Shift solenoid valve B

Line pressure solencid valve

Torque converter clutch solencid vaive

Overrun clutch solenoid valve

Fluig temperature sensor

Accumulater N-D

Accurnulator serve release

Ignition switch and starter

Torque converter

il pump

Reverse cluich
High clutch

Forward one-way clutch

Forward clutch

Low ong-way clutch

Low & reverse brake

Parking components

Too sharp a shock in change from
Dy to “Dy".

-y

@ | Control valve assembly

| Line pressure

@ Overrun clutch

Almaost no shock or clutches siip-
ping in change from “D ;" fo “D.".

w
n

Almost no shock or slipping in
¢hange from “D," 1o “Ds".

Almost no shock or slipping in
change from "Dy" to "D,".

@ @ @ @ Brake band

Vehicle braked by gear change
from "D,” t0 “Dy".

Vehicle braked by gear change
from “D," to “Dy".

®

Vehicle braked by gear change
from "Ds" t0 “D,".

Maximum speed not attained.
Acceleration poor.

@ @

Failure to change gear from “D,” to
“D,".

Failure to change gear from “Dy” fo
"D;” or from “D," 1o "D,

Failure to change gear from “Dy" to
“Dy" or from “Dy" o “D,",

Gear change shock felt during
deceleration by releasing accelsra-
tor pedal.

Too high a change point from *D.,”
to “Dy", from “Dy" to D", from
“D," 1o D"

Kickdown does not operate when
depressing pedal in “D," within
kickdown vehicle speed.

Kickdown operates or engine over-
runs when depressing pedal in *D,”
beyond kickdown vehicte speed
limit.

Races extremely fast or slips in
changing from “D, " to “Dy" when
depressing pedal.

Races extremely fast or sfips in
changing from "D, " to “D;” when
depressing pedal.

C)

Races extremely fast or slips in
changing from "Dy ” to "Dy" when
depressing pedal.

®

Races axtremely fast or slips in
changing from D, " or “D5" to “Dy"
when depressing padal.

Vehicle will not run in any position.

® @

Transaxle noise in “D”, “2", “1" and

“R"” positions.
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TROUBLE DIAGNOSES
Symptom Chart (Cont’d

A

A

ON vehicle >
26, 53, 55, 125, 67, 135, | 169, | 178, 182,
Refarence page (AT- } e 126 70 72 50 61,72 | 65, 63 125 126 181 172 186 176 f03 |

)

MA

Numbets are arranged in order of
probability.

Perform inspections starting with
number one and work up. Circled
numbers indicate that the transaxie
must be removed from the vehicle.

ER

Reference page (AT-
Revolution sensor and vehicle speed sensor

Throttle position sensor (Adjustment)
Torque converter clutch solenaid valve

Fluid level
Control cable
Inhibitor switch
Engine speed signal
Engine idling rpm
Line pressure
Control valve assembly
Shift solenoid valve A
Shift solenoid vatve B
Line pressure sclenoid valve
Overrun clutch solenoid valve
Fluid temperature sensor
Accumulator N-D
Accumulator servo ralease
ignition switch and starter
Torque converter
QOil pump
Reverse clutch
High clutch
Forward clutch
Forward one-way cluich
Low one-way clutch
Low & reverse brake
Brake band
Parking components

&

Failure to change from “Dj" to
102 |2, " when changing lever into 2"
position,

@ Qverrun clutch

@

~
-
)
m
4]
Y
w

Gear change from “2," to “2," in . FE
“2"” position.

102Engmebrakedossnotnperatem ot oslae . ds s|. 1.7 . ot 1. 1. ..

"1" position. l
Gear change from "1," to "15" in ©|L'
“1" position,

Does not ghange from “1,” to “1,”
— |in*1" position. SR S T - R I - T AP -2 I A T N OB WT

__ |Large shock changing from 15" 1o 1 @
“1,”in “1" position. R R A .

— |Transaxle overheats. 1 L8l 2 afe sl ] L] e @@ @lan L6 . |9 @0

ATF shoots out during operation.

— {White smoke emitted fromexhaust|1 .| . . |. .|. |. .. | . .} |- @@@@@@

pipe during operation,
@O . @@|. | FA

Offansive smell at fluid charging
pipe.

— |Torque canverteris notlocked wp. { . . |3 1|2 4. 618 .|. .|7 .{5

Qi) ®
1 @

-— |Torque conventer clutch piston slip. |1 .| . 2|. .[|. 3|6 .[|. 5|4

Lock-up point is extremely high or
low,

AT does not shift to “D," when
driving with overdrive switch “ON".] = ol I I D Y R R 1 . R

Engine is stopped at “R", “D", "2"
and “1" positions.

ST
RS

ET
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TROUBLE DIAGNOSES — A/T Shift Lock System

Description

e The mechanical key interlock mechanism also operates as a shift lock:
With the key switch turned to “ON”, the selector lever cannot be shifted from “P” (parking) to any
other position unless the brake pedal is depressed.
With the key removed, the selector lever cannot be shifted from “P” to any other position.
The key cannot be removed unless the selector lever is placed in “P”.

e The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock
solenoid and by the operation of the rotator and slider located inside the key cylinder, respectively.

Shift Lock System Electrical Parts Location

ASCD cancel switch _/ |

aor brake switch

— A/T device harness connector -

Shift lock solenoid

Right side

Park position switch
harness connector

Left side

AATE21
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

IGNITION SWITCH AT-SHIFT-01
ON or START
@ ) ) : With ASCD
Refer to "EL-POWER”. :Withoul ASCD
10A 104 <D : With diode
: Without diode
BR GR
o,
BR GR
[ KRl
[ 1] AT [ ASCD
——— SHIFT -9 CANGEL
RELEASED R DEPRESSED [LO°K. | RELEASED R DEPRESSED (SOV‘,{‘{E%'}\KE
{ON BRAKE PEDAL)
PEDAL)
(Msd
2] a8
G/OR G/OR
+
05> To EL-ASCD 4EG/OR s @ . AT DEVICE
| r'.' ﬂ-
o-Ga’OH{_T_LR l'lll Lj_‘
SHIFT LOCK
SOLENOID (351:31)
[E—0"®. <
| | 6 | B L
Q=@ ]
FARK POSITION
ar SWITCH
B
1 J|DIODE
]
2 B
B *
%—
O
| |
.—.ﬁ
| [ |
B B8 B
x A A
M51
5 @
(121> [1]2]wD>
L L
4
BT T T jmeey  |Of
W W
AATH17
AT-119

EG

Flg

eL

T

P&

B
o0
i
RS
BT

A
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure

SYMPTOM 1:

¢ Selector lever cannot be moved from “P” position with
key in “ON” position and brake pedal applied.

o Selector lever can be moved from “P” position with key
in “ON” position and brake pedal released.

e Selector lever can be moved from “P’’ position when
key is removed from key cylinder.

SYMPTOM 2:

Ignition key cannot be removed when selector lever is set

to “P”’ position. It can be removed when selector lever is set

to any position except “P”.

G

CONNECT

e
Hs.

ASCD cancel or A/T shift lock
switch harness terminal

(1] @ or oo

G/R OF BR

RS

= AAT783

@

AT device
harness terminal

mablc

HSCONNEDT

&

G/OR

AATE54

Check key interlock cable for damage. NG‘ Repair key interlock cable.
OR | Refer to “Key Interlack
Cable”, AT-122.
A 4
Check selector lever position for damage. NG'_ Check selector lever. Refer
"] to “ON-VEHICLE SER-
OK VICE — Inhibitor Switch
and Control Cable
Adjustment”, AT-74, 78.
v
CHECK POWER SOURCE. NG‘ Check the following items:
1. Turn ignition switch to “ON" position. | 1. Harness for short or
(Do not start engine.) open between battery
2. Check voltage between ASCD cancel or and ASCD cancel or A/T
AT shift [ock switch harness terminal shift lock switch harness
@ and ground. terminal @
Voltage: Battery voltage 2. Fuse
oK 3. ignition switch (Refer 1o
EL section.)
E’ k4
CHECK INPUT SIGNAL NG | check the following items:
(ASCD CANCEL or A/T SHIFT LOCK 1. Harness for short or
SWITCH}. open between A/T
Turn ignition switch to “ON” position. (Do device harness connec-
not start engine.) tor @ and ASCD can-
® Check voltage between A/T device har- cel or A/T shift fock
ness terminal @ and ground. switch harmess connec-
tor @
Brake pedal Yoltage 2. ASCD cancel or A/T
Deprassed ov shift lock switch
Released Battery voitage (Refer to “Component
Check”, AT-124.)

602

iOK
®

(Go to next page.)
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TROUBLE DIAGNOSES — A/T Shift Lock System
Diagnostic Procedure (Cont’d)

E DISCONMECT @ .
15| Géj] . a
AST device &
harness connector
% Be careful not CHECK GROUND CIRCUIT. NG‘ 1. Repair harness or con-
6 to I"e‘{erse 1. Turn ignition switch to “OFF” position. nectar. [,
oy polarity 2. Disconnect A/T device hamess connec- 2. Diode (if equipped).
tor. —
Dy, D G 3. Check continuity between A/T device ]
tﬁ@ L harness terminal @ and ground.
AAT697| | (With diode)
=
G
Paolarity Continuity LG
® (+) YES
® (-) NO EC
(Without diode)
Continuity should exist.
FE
OK
A4
CHECK PARK POSITION SWITCH. NG | Replace park position &L
{Refer to “Component Check”, AT-123.) | switen.
OK
v 8T
CHECK SHIFT LOCK SOLENOID. - NG_l Repiace shift lock solenoid.
{Refer to “Component Check”, AT-123.) o
OK
! ,
Reconnect shift fock harness cennector. FA
Turn ignition switch from “OFF” to “ON” )
positicn. (Do not start engine.)
¥
Recheck shift lock operation. NG_‘ 1. Perform A/T device &T
: inputfoutput signal i
OK . .
inspection test.
4 2. If NG, recheck harness E%:%
INSPECTION END connector connection.
ET
A
EL
D)z
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TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

Steering lock

Selector lever
release button

Unlock

Salector
lever

Shider
Adjuster hoider

Key interiock
Casing cap cable

Control cable

Bracket

The inner cable length is adjusted here.
Refer to Service Manual for the procedures. AATE23

CAUTION:

e Install key interlock cable in such a way that it will not
be damaged by sharp bends, twists or interference with
adjacent parts.

e After installing key interlock cable to control device,
make sure that casing cap and bracket are firmly
secured in their positions. If casing cap can be removed
with an external load of less than 39.2 N {4.0 kg, 8.8 Ib}),
replace key interlock cable with new one.

REMOVAL
Unlock slider from adjuster holder and remove rod from cable.

604 AT-122



TROUBLE DIAGNOSES — A/T Shift Lock System
: Key Interlock Cable (Cont’'d)

Steering lock ' INSTALLATION

1. Remove key from key cylinder.
2. Set key interlock cable to steering fock assembly and install &

Key interlock
cable

tock plate.
3. Clamp cable to steering column and fix to control cable with
band. MA
4. Set control lever to P position.
ERM
Lock |::lai%m_624
5. Insert interlock rod into adjuster holder. 6
Key Interlock rod
EG
FE
oL
W

6. [nstall casing cap to bracket.
7. Instali key interlock rod to key interlock lever.
8. Move slider in order to fix adjuster holder to interlock rod.

i)
Bracket HA
Key intarlock rod
AAT713
E:J o Component Check
L RS f@_] SHIFT LOCK SOLENOID _
AT device Shift lock solenoid ) ) . 518
harness connector harness connector o Check operation by applying battery voitage to A/T device
ang shift lock solenoid harness terminal.
RS
BT
AATE28
H&
g siscouneor PARK POSITION SWITCH
T.S. Gg - Gé:ﬁ e Check continuity between A/T device hamess terminal (6) _
AT device Park position switch and park position switch harness terminal (D). EL
harness connector harness connector
@E' Condition Continuity .
o 1 - - — 0
When selectar lever is set in “P” position and selec-
B L tor lever button is released Yes
Except above No
AATEIY
605
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TROUBLE DIAGNOSES — A/T Shift Lock System

DISCONNECT

L&

ASCD cancel or
A/T shift lock switch

211 @&or ()

[Q]

AATEEQ

606

Component Check (Cont’d)
ASCD CANCEL OR A/T SHIFT LOCK SWITCH
e Check continuity between terminals (1) and .

Condition Continuity
When brake pedal is depressed No
When brake pedal is released Yes

Check ASCD cancel or A/T shift lock switch after adjusting
brake pedal — refer to BR section.

AT-124



ON-VEHICLE SERVICE

SAT992C)

A/T solenoid harness
connector

SAT327F

SATE95C

Unit: mm (in)
@ 5hbolte ¢ = 40 (1.570)
® 6 bolis § = 33 (1.30)
@ 2bolts § = 43.5(1.713)

SATCO4F

Control Valve Assembly and Accumulator
REMOVAL

1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

3. Disconnect A/T solenoid harness connector.

4. Remove stopper ring from terminal cord assembly harness
terminal body.

5. Remove terminal cord assembly harness from transmission
case by pushing on terminal body.

6. Hemove control valve assembly by removing fixing bolts

O, ®and @.

Bolt iength, number and location are shown in the illustration.

e Be careful not to drop manual valve and servo release
accumulator return spring.

7. Disassemble and inspect control valve assembly if neces-
sary. Refer to AT-155.

AT-125 - | 607
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ON-VEHICLE SERVICE

-
Servo release
accqmulatorg S -

accumulator

%
\ /

K Revolution
o G sensor
"0
= i

AAT189

/] B
L Manual Eshm
! ATA03F

Pin 4 mm (016 in) dia.
\ ) y

SATAG4F]

608

Control Valve Assembly and Accumulator

(Cont’d)

8. Remove servo release and N-D accumulators by applying
compressed air if necessary.

e Hold each piston with a rag.

INSTALLATION

e Set manual shaft in Neutral, then align manual plate
with groove in manual valve.

e After installing control valve assembly, make sure that
selector lever can be moved to all positions.

Revolution Sensor Replacement
1. Remove under cover.

2. Remove revolution sensor from A/T.
3. Reinstall any part removed.

e Always use new sealing parts.

Inhibitor Switch Adjustment

1. Remove control cable from manual shaft.
2. Set manual shaft in “N” position.
3. Loosen inhibitor switch fixing bolts.

4. Insert pin into adjustment holes in both inhibitor switch and
manual shaft as near vertical as possible.

5. Reinstall any part removed.

6. Check continuity of inhibitor switch. Refer to AT-108.
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ON-VEHICLE SERVICE

\

Control cable

(1.20 - 1.50 kg-m,
8.7 - 10.8 fi-Ib)

SATS76EA

SAT781-C)

SAT782

Control Cable Adjustment

Move selector lever from the “P” position to the “1” position.
You should be able to feel the detents in each position. If the @I
detents cannot be felt or the pointer indicating the position is
improperly aligned, the control cable needs adjustment.

1

2.
3

N oo A

Place selector lever in “P"” position. _
Loosen control cable lock nut and place manual shaft in “P”
position.
Pull control cable in the direction of the arrow shown in the
illustration by specified force.

Specified force: 6.9 N (0.7 kg, 1.5 |b)
Return control cable in the opposite direction of the arrow
for 1.0 mm (0.039 in).
Tighten control cable lock nut.
Move selector lever from “P” to “1” position again. Make
sure that selector lever moves smoothly.
Apply grease to contacting areas of selector iever and con-
trol cable. Install any part removed.

Differential Side QOil Seal Replacement

1.

2.

Remove drive shaft dssembly. Refer to FA section
(“Removal”, “FRONT AXLE — Drive Shaft”).
Remove oil seal.

Install oil seal.
Apply ATF before installing.
Reinstall any part removed.

MA

EM]

LG

FEE

0T

HA

EL
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REMOVAL AND INSTALLATION

Crankshaft position sensor (OBD)

AAT714

S
LH mounting
bracket

\U Rearl[
ol EI/ate cover

g

610

Removal

CAUTION:

When removing the transaxle assembly from engine, first
remove the crankshaft position sensor (OBD) from the
assembly.

Be careful not to damage sensor edge.

L BN J

Remove battery and bracket.

Remove air cleaner and resonator.

Disconnect terminal cord assembly harness connector and
inhibitor switch harness connectors.

Disconnect harness connectors of revolution sensor and
vehicle speed sensor.

Remove crankshaft position sensor (OBD) from transaxle.
Remove LH mounting bracket frem transaxle and body.
Disconnect control cable at transaxle side.

Drain ATF.

Remove drive shafts. Refer to FA section (“Removal”,
“FRONT AXLE — Drive Shaft”).

Disconnect oil cooler piping.

Remove starter motor from transaxle.

Support engine by placing a jack under ¢il pan.

Do not place jack under oil pan drain plug.

Remove center member.
Remove rear plate cover and bolts securing torque con-
verter to drive plate.

Rotate crankshaft for access to securing bolis.

Support transaxle with a jack.
Remove bolts fixing A/T to engine.
Lower transaxle while supporting it with a jack.
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REMOVAL AND INSTALLATION

Installation

e Drive plate runout
CAUTION: &
Do not allow any magnetic materials to contact the ring
gear teeth.
Maximum allowable runout: (A4,
Refer to EM section (“Inspection”, “CYLINDER
BLOCK").
I this runout is out of allowance, replace drive plate and ring i
gear.

SATA77H

e When connecting torque converter to transaxle, measure
distance “A” to be certain that they are correctly assembled.
Distance “A”: EG
19 mm (0.75 in) or more o

e Install bolts fixing converter to drive plate.

¢ With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.

F&
=
SAT946C
® AT to engine e Tighten bolts securing transaxle.
@ Engine to A/T Tiahtening t
EFJ]_[ @\@E%) Bolt No. - I\|Ig EEITQ Of:j;e I mm (in} 8T
A O m fam, B2
’@@Y)//k_\\\ \% Q) 39 - 49 (4.0 - 5.0, 29 - 36) 45 (1.77)
y . ‘
Sﬁbém i ) \ @ 30 - 36 (3.1 - 3.7, 22 - 27) 30 (1.18) BiS
/ | i
@I rf(@% | "-\ \//) / @) 30-36(3.1-37,22-27) 40 (1.57)
| Sk \
k@f.\r =7 %& o i @ 74 - 83 (7.5 - 8.5, 54 - B1) 45 (1.77) BT
RO eg»f@—/ ® 30 - 36 (3.1 - 3.7, 22 - 27) 80 (3.15)
@ AAT28C O 30 - 36 (3.1-37,22-27) 65 (2.56) m
e Reinstall any part removed.
L
12X
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REMOVAL AND INSTALLATION

SAT638A

612

Instaliation (Cont’d)

Check fluid level in transaxle.

Move selector lever through all positions to be sure that
fransaxie operates correctly.

With parking brake applied, rotate engine at idling. Move
selector lever through “N” to “D”, to “2”, to “1” and to “R”
position. A slight shock should be felt by hand gripping
selector each time transaxle is shifted.

Perform road test. Refer to AT-26.
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MAJOR OVERHAUL

SEC. 311-313.327-381

FO4A
Pinion mate gear thrust washer [DJ 113 - 127 (11.5 - 13.0, 83 - g4) Differential side bearing 18

Pinion mate gear- adjusting shim %

Pinian mate shaft //\

Lock pin @ Bl
Side gear N __ .' - Final gear M 88 -103 "~

Side gear thrust washert\ '

©

(336 - 40 (37 - 4.1, 27 - 30)

G
@ (9.0 - 10.5, 65 - 76)
4!
Differentiat case &

Q)
>@ e

@
Side gear thrust washer % Differential side EC
bearing
Final gear
FE
3.7 - 59 (0.38 - 06, 33.0 - 52.1) iy

Viscous coupling
Differentiai case LH
L
Side gear
Pinion mate gear thrust washer

Pinion mate gear MT

® 7-1

Speedometer drive gear
Differential side bearing \@
Pinion mate shaft (0.7 - 1.1, 61 - 95)

Differential case RH
r
PN |
R N
; v A&
Gasket
TJ18 - 21 (1.8 - 21, 13 - 15)—®"/2 (X

Seal ring #34
49 - 6.8 (0.5 - 07, 43 - 61) 49 - 68 (0.5 - 0.7, 43 - 61)
Speedometar pinion—\ ’ . /Q@\;

=e B

Oil pump cover

Baffle plate
[=)]I=)
Inner gear BH
Outer gear
O-ring 429 ﬁ
Oil pump housing $1
Qil seal Q Seal lip Qil pump assembly
Input shaft
i =)
cip 0o ¢l BS
Differential lubricant tube
(s
Converter housing BT
Differential side oil seal
X
Torque converter HJ@‘
()44 - 59(45 - 6.0, 33 - 43) : Nem {kg-m, in-lb)
[DJ © Nem (kg-m, ft-Ib)
CATE>:  Apply ATF. EL
B (P} : Apply petroleum jelly.
* Select with proper thickness.
DX
SAT408HC
613
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MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Qil Channel

High clutch pressure Torque converter pressure (Lock-up released)

Torque converter
pressure
{Lack-up released) Reverse clutch pressure

Qil pump discharge hole Torque converter pressure {Lock-up applied)
Servo release accumulator

oil shoulder pressure

il pump

assembly )
Qil pump suction hole

Reverse . . .

clutch Differential lubricant hole

pressure

/— Qil cooier tube (IN)

| —— Servo release
accumuiator
back pressure
{Reverse clutch
pressure)

Servo 4th apply
chamber pressure

Servo 2nd apply

Oil pump chamber pressure

suction hole

Servo 3rd release
chamber pressure

—Qil pump discharge hole

High clutch pressure

—Torque converter
pressure Low & reverse brake pressure
{Lock-up applied) N-D accumulator shoulder pressure

Qverrun clutch pressure {Line pressure}

Forward cluich pressure N-0 accumulator back pressure

{Servo 4th apply chamber pressure)

Qil cooler tube {QUT) hole

Forward clutch pressure

Oil cooler tube (IN) hole

Overrun clutch pressure Torque converter pressure

{Lock-up released)

Torgue converter pressure
{Lock-up applied)

High clutch
pressure

Qil pump discharge hole L
Low & reverse brake

Oil coaler {IN) hote pressure
pressure Reverse clutch pressure
Qil pump suction hole
Differential lubricant pump sucti
hole
[
AATI07
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DISASSEMBLY

1. Drain ATF through drain plug.
2. Remove torque converter.

A

(=R

SATGQ08D)

3. Check torque converter one-way clutch using check tool as
shown at left.

a. Insen check tool into the groove of bearing support built into 26
one-way clutch outer race. ~

b. When fixing bearing support with check tool, rotate one-
way clutch spline using screwdriver. EE

¢. Check that inner race rotates clockwise only. If not, replace
torque converter assembly.

GL
Bend a wire and use
g‘ - it as a check tool. T
o ~" Approx. 3.0 (0.118)
“8' [Bend a 1.5 (0.059) dia.
- wire in half.]
» H Quter race
2
-
-
< Y
Approx. A,
15 (0.59)
Inner race
RA&
Unit: mm (in) One-way clutch
SATO0SD
— . , . . BR
K E— 4. Remove oil charging pipe and oil cooler tube.

< Oil charging ;:)ipleJ

t > =l Washer
/‘Z)‘J/J lx | ST
e

— Git cooler

Washer ——\/’g % tube

)
[

a1}
=]

SAT411HA g
1 j_}l.\_\
5. Set manual shaft to position “P”. -
6. Remove inhibitor switch.
EL
DX

SATHE2F
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DISASSEMBLY

SATO03F

Unit: mm (in)

(D S5bolts 2 — 40 {1.57}

® 6 bolts § = 33 (1.30)
® 2bolts ¢ = 43.5{1.713}

SATO0AT

//e)’;@- !r

Stoppying \\ /=

Termina! body
o N

Sy
'
AN
— &le
SNGE
AT soTe:z‘r;oid
~= harness

4

o7
Y
SATO15D

SATC16D

618

b.

C.

Remove oil pan and oil pan gasket.

Do not reuse oil pan bolts.

Check foreign materials in oil pan to help determine causes
of malunction. If the fluid is very dark, smells burned, or
contains foreign particles, the frictional material (clutches,
band) may need replacement. A tacky film that will not wipe
clean indicates varnish build up. Varnish can cause valves,
servo, and clutches to stick and can inhibit pump pressure.
If frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”, “ENGINE
COOLING SYSTEM”).

Remove control valve assembly according to the following
procedures.

Remove control valve assembly mounting bolts (), ® and

Remove stopper ring from terminal body.

Push terminal body into transmission case and draw out
solenoid harness.
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DISASSEMBLY

Manual vaive
SATOOSF

Return spring
@ servo release accumulator piston

N-D accumulator piston
(]

T\\' = | “Oﬁ\,, 7 )f T
Servo release accumulator piston
#"‘ Ufjx—_@P /
/ @ //
Q NS SATC19DA

LI
' | — S
PSS
,’\ fk)f
I L o
N-D accumulator piston =

= Pl [ICY S—
Contact surface /_/ /’ '_\ &

Contact
surface

10. Remove manual vaive from control valve assembly.

11. Remove return spring from servo release accumulator pis-

12.

13.

14.

15.

16.

17.

ton.

Remove servo release accumulator piston with compressed

air.
Remove O-rings from servo release accumulator piston.

Remove N-D accumulator piston and return spring with

compressed air.
Remove O-rings from N-D accumuiator piston.

Check accumulator pistons and contact surface of transmis-

sion case for damage.

Check accumulator return springs for damage and free

length.

AT-137
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DISASSEMBLY

Lip seals &S
{4 pieces) 7 ’/10
3, L:@

L & R oil tube

SATBE2HA

Final drive
assembly

SAT228F

620

18. Remove lip seals.

19. Remove L & R oil tube and oil sleeve.

20. Remove converter housing according to the following pro-
cedures.

a. Remove converter housing mounting bolts.

b. Remove converter housing by tapping it lightly.

c. Remove O-ring from differential oil port.

21. Remove final drive assembly from transmission case.

AT-138



DISASSEMBLY

22. Remove differential side bearing outer race from transmis-
- sion case.

Kv38105480
(J34288)

MA

i A 25 B

i N SATO10FB

L \ 23. Remove differential side bearing adjusting shim from trans- LE

5% SR\ Ao, ¥ Adjusting shim mission case.
‘ EC
[FE
T 6L

\\\‘ IR
*; Select correct thickness. —_
. S . AT
24. Remove differential side bearing outer race from converter
housing.

KV38105450
(J434286)

SATO11FB

25. Remove oil seal with screwdriver from converter housing.
¢ Be careful not to damage case.

SATQ32D]

26. Remove oil tube from converter housing.

SAT230FA
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DISASSEMBLY

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

b. Remove oil pump assembly, baffle plate and gasket from
transmission case.

BATO12F

¢. Remove thrust washer and bearing race from oil pump
Bearing race assembly.

\

Thrust washer

@

SATO13F

28. Remove brake band according to the following procedures.
a. Loosen lock nut, then back off anchor end pin.

¢ Do not reuse anchor end pin.

b. Remove brake band and strut from transmission case.

SAT196F

022 AT-140




DISASSEMBLY

40 - 50 (1.57 - 1.97) e To prevent brake linings from cracking or peeling, do
. not stretch the flexible band unnecessarily. When
' (157 removing the brake band, always secure it withaclipas g
—_— shown in the figure at left.
Leave the clip in position after removing the brake
band. MA
Bl
Unit: mm (in)
SATO39D
¢. Check brake band facing for damage, cracks, wear or Lo
burns.
[FlE
GL
SATD4ODJ
29. Remove input shaft assembly (high cluich) and reverse Y
Input shaft assembiy clutch according to the following procedures.
a. Remove input shaft assembly (high clutch) with reverse iy,
clutch.
FA
B4
b. Remove input shaft assembly (high clutch) from reverse >
© clutch.
8T
Ihput shaft assembly E‘S
SATHE6F
@ c. Remove needle bearings from high clutch drum and check "
Needle bearing l for damage or wear.
IBX
SATH67F

AT-141 623



DISASSEMBLY

High clutch hub d. Remove high clutch hub and front sun gear from transmis-

sion case.
Front sun gear

SATS68F

, e. Remove front sun gear and needle bearing from high clutch
High clutch hub\@

hub and check for damage or wear.
f. Remove bearing race from front sun gear and check for

\@4EJT:E_J] damage or wear.

—
o 2 o Y

Needle bearing

Front sun gear

Bearing race

30. Remove needle bearing from transmission case and check
for damage or wear.

31. Apply compressed air and check to see that low and
reverse brake operates.

32. Remove low one-way clutch and front planetary carrier
assembly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

624 AT-142



DISASSEMBLY _

b. Remove low one way cluich with a hook made of wire.

! ‘ ’/// 3
S Ny - MA
\Kﬁ&\u'u“@ )| \
Z\/\ SRV ! #/‘:J )/ /;\\ﬁ \
Hooking tool - 7 =
| Crmsen ST ARK o
K‘\L NIt ©9 >
AT R~ @] .
TN AT, e
— N EE
.
Approx. 3 mm (0.12 in} dia.
FE
Cut these area —_ |
| oL
|
SATO21F
i i ; BT
Screwdriver c. Remove snap ring with flat-bladed screwdriver.

FA
_ d. Remove front planetary carrier with low and reverse brake
Front planetary carrier piston and retainer.
Low and reverse i =
brake piston ST
and retainer
BT
SATO23F
N HA
Spring retainer e. Remove tow and reverse bfake spring retainer.
e Do not remove return springs from spring retainer.
EL
329

SAT148F
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DISASSEMBLY

Low one-way cluich

SAT043D

Low and reverse
brake piston
and retainer

Front planetary

carrier Black side

Needle bearing

SATO24F

Cigarance

1

SATO025F

SATO26F

Rear sun gear
Take care of its direction.

Rear planetary carrier

SATO27F,

626

f.

g.

33.

b.

Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

Remove needle bearing, low and reverse brake piston and
retainer from front planetary carrier.

Check front planetary carrier, low one-way clutch and
needle bearing for damage or wear.
Check clearance between planetary gears and planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds
allowable limit.

Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

Remove rear planetary carrier assembly from transmission
case.

Remove rear sun gear from rear planetary carriet.

AT-144



DISASSEMBLY

¢. Remove needle bearings from rear planetary carrier assem-

Needle bearlng@ 4 T]l*:- bly.
"7‘3 N
i | \\5"
; Black side

Rear planetary
carrier

[,

Needle beari 1 =na

cedle bearing * Eﬂ:;:ﬁ 5@3-‘1-

SATQ28F

Claarance d. Checkrear planetary carrier, rear sun gear and needle bear- LG
‘ ings for damage or wear.

e. Check clearance between pinion washer and rear planetary ¢

[~ Feeler gauge carrier with feeler gauge. -
[ Standard clearance:

0.20 - 0.70 mm (0.0079 - 0.0276 in) B8

Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds g
allowable limit.
SATOS4D

[T

34. Remove rear internal gear and forward clutch hub from
Rear internal gear transmission case.
Forward clutch hub

SATO2SF
35. Remove overrun clutch hub from transmission case.
Overrun clutch hub
ST
BT
SATO30F]
";-.\\
36. Remove needle bearing from overrun clutch hub and check
for damage or wear.
Qverrun ¢lutch hub EL

o3

MNeedle bearing

SATO31F
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DISASSEMBLY

37. Remove forward clutch assembly from transmission case.

=
et

Wil

Forward cluich

SATO32F

38. Remove needle bearing from transmission case.

) Black side
Needle bearing 1.
NGRS 4 éi" B

SATO33F|

& 39. Remove output shaft assembly according to the following
(o procedures.
kt a. Remove side cover bolts.
e Do not mix bolts (8 and ®).
e Always replace bolts (8 as they are self-sealing bolts.

@ SAT341F

b. Remove side cover by lightly tapping it with a soft hammer.

» Be careful not to drop output shaft assembly. 1t might
come out when removing side cover.

¢. Remove adjusting shim.

SAT440D)

028 AT-146




DISASSEMBLY

d. Remove output shaft assembly.

&l
A
E
o LG
e |f output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.
Soft E©
hammer
FE
CL

MT

e. Remove needle bearing.

40. Disassemble reduction pinion gear according to the follow-

ing procedures.
a. Set manual shaft to position “P” to fix idler gear. ST
b. Unlock idler gear lock nut using a pin punch.

HA
¢. Remove idler gear lock nut.
¢ Do not reuse idler gear lock nut.
EL
(B4
SATOG1D
629
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DISASSEMBLY

ST27 180001
{(J25726-A)

Adjusting
shim

SATO16D

SATO2SF

Parking actuator l \
support \m
2

SATOB6D)

SATO40F|

630

d. Remove idler gear with puller.

e. Remove reduction pinion gear.
f.  Remove adjusting shim from reduction pinion gear.

41. Remove return spring from parking shaft with screwdriver.

42. Draw out parking shaft and remove parking pawl from trans-
mission case.

43. Check parking pawl and shaft for damage or wear.

44, Remove parking actuator support from transmission case.
45. Check parking actuator support for damage or wear.

46. Remove side oil seal with screwdriver from transmission
case.

AT-148



REPAIR FOR COMPONENT PARTS

Manual Shaft

64 - 7.5 N-m

(0.65 - 0.76 kg-m,

56.4 - 66.0 in-Ib)
Ol seal ¥7¢ \@
|
J}G
Q@\ N
Detent spring

ﬂ/— Retaining pin Q

SEC. 319

- Parking rod
Parking rod plate

SAT451HA

REMOVAL
1. Remove detent spring from transmission case.

SATC42F

2. Drive out manual plate retaining pin.

ST23540000
(J25689-A)

3. Drive and pull out parking rod plate retaining pin.
4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.

§T23540000
(J25689-A)

plate®

/\ Parking _ﬁod.\
WK

e

/ e

NI
" SATOA3FB

AT-149

631
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REPAIR FOR COMPONENT PARTS
Manual Shaft (Cont’d)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission

case.

SATO49F

8. Remove manual shaft oil seal.

INSPECTION

e Check component parts for wear or damage. Repiace if
necessary.

INSTALLATION

1. Install manual shaft oil seal.

e Apply ATF to outer surface of oil seal.

2. install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

SATO045FB

632 AT-150




REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont’d)

5. Install parking rod to parking rod plate.
6. Set parking rod assembly onto manual shaft and drive
retaining pin.

&
é(i\g W Both ends of pin should protrude. |
oy 37 q
= Approx. [,

La mm {0.12 in)
Retaining pin

Parking rcd plate
o Parking rod

SATO46F

7. Drive manual plate retaining pin.
Both ends of pin should protrude.

ST23540000 @\ E@

(J25689-A) -+ Approx.

& [/ 3mm
(0.12 in) FE
Retaining pin
X fn
Manual plate ©L
SATO47FB
T

8. Install detent spring.

/ﬁwf

—_

_, ;j“ | Guide pln Bolt
“\ |

R
SAT042F
OQil Pump
|7SEC. 313 Ol ums hous 57
g cusing Gil seaig
Q-ring @ ‘ B
Oil pump cover Quter gear
\ Inner gear E)T
7-11N -
- M 3
{0.7 - 1.1 kg-m, \ -
61 - 95 in-Ib} k12
\@53“ 5 '
EL
6
1D
CATED : Apply ATF.
Zmn ; Apply petroleumn jelty.
Seal ring @ (3] ®
SATOS0FC
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REPAIR FOR COMPONENT PARTS

Oil Pump (Cont’d)
DISASSEMBLY
1. Remove seal rings.

SAT699H

2. Loosen bolts in a crisscross pattern and remove oil pump
cover.

3. Remove inner and outer gear from oil pump housing.

Inner gear

Outer gear

SAT022D

4. Remove O-ring from oil pump housing.

SATO93D

5. Remove oil pump housing oil seal.

SAT094D

634 AT-152




REPAIR FOR COMPONENT PARTS

Dial gauge
/

Span [180 mm

{7.09 in)]

Oil pump
housing

Inner gear gear

* . Measuring points

SAT095D

SATO96D

Clearance

eal ring

SATOS7D)

Oil Pump (Cont’d)
INSPECTION

Oil pump housing, ofl pump cover, inner gear and
outer gear
e Check for wear or damage.

Side clearance

¢ Measure side clearance of inher and outer gears in at least
four places around each outside edge. Maximum measured
values should be within specified positions.
Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in)
o |f clearance is less than standard, select inner and outer
gear as a set so that clearance is within specifications.
Inner and outer gear:
Refer to SDS, AT-231.
e If clearance is more than standard, replace whole oil pump
assembly except oil pump cover. '

e Measure clearance between outer gear and oil pump hous-
ing.
Standard clearance:
0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit:
0.181 mm {0.0071 in)
* |f not within allowable limit, replace whole oil pump assem-
bly except oil pump cover.

Seal ring clearance

e Measure clearance between seal ring and ring groove.
Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e If not within allowable limit, replace oil pump cover assem-
bly.

an
M
[:l:ﬂ.ﬂ'—’:\_

1

(:_1
=
5
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REPAIR FOR COMPONENT PARTS

~

S5T33400001
{J26082)

SAT200DB

SAT093D

Inner gear

Outer gear

SAT082D

SATOS1F

SATE939H

636

Oil Pump (Cont’d)
ASSEMBLY
1. Install cil seal cn oil pump housing.

2. Install O-ring on oil pump housing.
e Apply ATF to O-ring.

3. Install inner and outer gears on oil pump housing.
¢ Be careful of direction of inner gear.

4. Install oil pump cover on oil pump housing.

a. Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembly
on oil pump housing assembly, then remove masking tape.

b. Tighten bolts in a crisscross pattern.

5. Install new seal rings carefully after packing ring groove with

petroleum jelly.

¢ Do not spread gap of seal ring excessively while install-

ing. The ring may be deformed.

AT-154



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317 Gl
e
|7 - 8 (0.7 - 0.9, 61 - 78)
El
{0.35 - 0.45,
30.4 - 39.1) LG
piecas) =¥
~ o .
,.»:""'-- \\/g B ¢ 5
B2 [
N % ; oL
S5
PC T
%R:r - 9 (0.7 - 0.9, 61 - 78)
A
¢ Nsm (kg-m, in-lb)
RA
AATT00
() Oii strainer Check ball @3 Pilot filter B2
@ OC-ring @ Lower separating gasket Upper inter separating gasket
(3 Clamp Separating plate (i?) Separating plate ST
(® Terminal body (1) Lower inter separating gasket Upper separating gasket '
@ O-rings @ Support plate . Steel ball
(8) Control vaive lower body @9 Steet ball Control valve upper body ES
@ Qil cooler relief valve spring Control valve inter body
BT
DISASSEMBLY
Disassemble upper, inter and lower bodies.
Bolt length, number and location: &
Bolt symbol @ @ @ @ @ @
Bolt length ™ mm {in)[ 13.5 58.0 40.0 66.0 33.0 78.0 ER
Brm o (0.531) | (2.283) | (1.575} | (2.598) | (1.299) | (3.071)
Number of bolts 6 3 6 H 2 2
i)
f. Reamer bolt and nut.
AT-155 637



REPAIR

FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

{f) Reamer

Nut
Lower body
) [
2 Bolt
L
— Support \_S
plate
Section Y—Y
Section Z—2

Inter body

Upper body

bolt

SATOB0F

oil
strainer

Terminal
body

SATO63F

638

a. Remove bolts (@), (@ and nut (f) and remove oil strainer
from control valve assembly.

b. Remove solenoid valve assembly and line pressure sole-
noid valve from control valve assembly.

¢. Remove O-rings from solenoid valves and terminal body.

AT-156



REPAIR FOR COMPONENT PARTS

SAT432D

Accumulator
m support plate

Lower body
Inter & upper bodies
SAT108D
Check ball Line pressure
relief valve A

spring

Section A—A

SAT110D

Inter body

.
Separating ,{ 1|
plate and X I
gaskets v .

Upper body

SATOB5F|

Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts (&), (& and

e.

f.

nut (5).

Remove inter body from lower body.

G

)
=0

EC

FE

CL

()

Turn over lower bedy, and remove accumulator support

plate.

. FA

B

|

g. Remove bolts (&), separating plate and separating gasket

from lower body.

h. Remove steel balls and relief valve springs from lower body. st
Be careful not to lose steel balls and relief valve

springs.

Remove inter body from upper body.

AT-157
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REPAIR FOR COMPONENT PARTS

SAT412H

SATOB7F

SATE50G

SATS51G

Shift solenoid valve B
Shift solenoid valve A

Overrun clutch solenoid valve

Line pressuer
solenoid valve

MAT2284

640

Control Valve Assembly (Cont’d)

j. Check to see that stee! balls are properly positioned in inter
body and then remove them.

e Be careful not to lose steel bhalls.

k. Check to see that steel balls are properly positioned in
upper body and then remove them.

e Be careful not to lose steel halis.

INSPECTION

l.ower and upper bodies

e Check to see that retainer plates are properly positioned in
lower body.

e Check to see that retainer plates are properly positioned in
upper body.
¢ Be careful not to lose these parts.

Qil strainer _
e Check wire netting of oil strainer for damage.

Shift solenoid valves A and B, line pressure solencid
valve, torque converter clutch solenoid valve and
overrun clutch solenoid valve.

* Measure resistance. Refer 1o
Inspection™, AT-107.

“Electrical Components

AT-158



REPAIR FOR COMPONENT PARTS

)

D (Coil outer
diameter

¢ (Length)

SAT138D

SATOB7F

Upper inter
separating
gasket

Separating
plate

Upper
separating
gasket

SATO72F

Separating
plate &
gasket

Washer

Reamer bolt (B
Upper body

SATO73FA

Pilot filter

SAT074F

Control Valve Assembly (Cont’d)
Qil cooler relief valve spring.

¢ Check springs for damage or deformation,
¢ Measure free length and outer diameter &l

Inspection standard:
Unit: mm (in)

[N
Part No. ¥ D
31872-31X00 17.02 (0.6701) 8.0 {0.315) FM
ASSEMBLY

1. Install upper, inter and iower body.
a. Place oil circuit of upper body face up. Install steel balls in ES
their proper positions.

=n)
(imll

b. Install upper separating gasket, upper inter separating gas-
ket and upper separating plate in order shown in illustration. .
AT

o
)

il

R&
c. Install reamer bolts () from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets
as a set. 8T
S
d. Install pilot filter.
EL
[
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REPAIR FOR COMPONENT PARTS

& 5 balls

SAT412H

Upper body ‘ g Reamer bolt (>

Reamer bolt {f)

SATO76FA

Check ball Line pressure
relief valve A

spring

Section A—A

SAT110D

gasket

plate

gasket

Lower separating

Lower separating

Lower separating

SATO77F

Separatin

...‘:}

Bolt (&)

| plate & gaskets

g

SATO7BFA

642

Control Valve Assembly (Cont’d)

e.

h.

i

Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

Instalf inter body on upper body using reamer bolts () as
guides.

Be careful not to dislocate or drop steel balls.

Install steel balls and relief valve springs in their proper
positions in lower body.

Install lower separating gasket, inter separating gasket and
lower separating plate in order shown in illustration.

Install bolts (&) from bottom of lower body. Using bolts (e) as
guides, install separating plate and gaskets as a set.
Temporarily install support plates on lower body.

AT-160



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

k. Install lower body on inter body using reamer bolts (¥ as
guides and tighten reamer bolts (O slightly.

Lower body @H

Reamer - ' A
bolt (3 ! |
/‘ e
\ j-'I‘L I Inter and

ks :
',(F_I’i fé@ﬁw upper bodies E
P B

SAT126DA

e

2. Install O-rings to solenoid valves and terminal body.
e Apply ATF to O-rings.

N
@
g.
[iw]
Il
©h

L _
3 Q/ O-ring

Terminal
body I GL

L7

SATOB3F,
. I
3. Install and tighten bolts.
Bolt length, number and location:

AT

Bolt symbol (@ ® © ) (® ®

Bolt length “£”
Fr mm (in}| 135 | 580 | 400 | e60 | 330 | 780 FA
(0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)

o

Number of bolts 5] 3 6 11 2 2
BE

2 @: ‘@ a .
= [
MNut i IIF -— ; P ams [F.?S
= : ! ;
Lower body il
€ Bolt a7
Inter body
R
ﬁ/ Upper body ] )
Rt A =
Support O )L ) 2
plate LLX TI
1> Reamer B W
Section Y=Y ot 3 DX
Section Z—2Z
SATOB0F
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REPAIR FOR COMPONENT PARTS

E e
@
|

SATQ81FA

Solenoid
assembly

Line pressure A
solencid

.
A Dol

) (O 1

'l iy = -

] D

SATOS3FA

SATO084F

644

Control Valve Assembly (Cont’d)

a. Install and tighten bolts (b) to specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

b. Install solenoid valve assembly and line pressure solenoid
valve to lower body.

c. Set oil strainer, then tighten bolts @), (&, @ and nuts (® to
specified torque.
: 7 -9 N'm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

d. Tighten bolts (e to specified torgue.
@ :3.4-4.4 Nm (0.35 - 0.45 kg-m, 30.4 - 39.1 in-lb)
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REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Upper Body

Apply ATF to all components before installation.

(1) Upper body
@ Retainer plate

(3 Plug

(@ Retumn spring

(® 1-2 accumulator valve
(&) Retainer plate

@ Plug

Return spring

@ Lock-up control valve
Retainer plate

@ Return spring

Torque converter relief valve
Retainer plate

Plug

Overrun cluich reducing valve
Return spring

Pilot valve

Return spring

Retainer plate

1-2 accumulator retainer plate

RPRRREEEE

AT-163

SATIOQHA,

Return spring

1-2 accumuiator piston
Plug

Retainer plate
Return spring

1st reducing valve
Plug

Retainer plate

2-3 timing valve
Return spring
Retainer plate

GERERAEEEE®

RA

¥

645



REPAIR FOR COMPONENT PARTS

Retainer plates in upper body

SATS51G

SAT553G

. Screwdriver Plug

Retainer plate

SATS540G

SAT137D,

D {Coil cuter
diameter)

¢ (Length)

SAT138D

646

Control Valve Upper Body (Cont’d)
DISASSEMBLY

1. Remove valves at retainer plates.
¢ Do not use a magnetic “hand™.

a. Use a screwdriver to remove retainer plates.

b. Remove retainer plates while holding spring, plugs or
sleeves.

e Remove plugs slowly to prevent internal parts from
jumping out.

¢. Place mating surface of valve body face down, and remove
internal parts.

¢ [f avalve is hard to remove, place valve body face down
and lightly tap it with a soft hammer.

¢ Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve spring

e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation.
Inspection standard:
Refer to SDS, AT-228.
¢ Replace valve springs if deformed or fatigued.
Control valves

o Check sliding surfaces of valves, sleeves and plugs.

AT-164



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

ASSEMBLY
e Lay control valve body down when installing valves. Do
not stand the control valve body upright. @)
12
EM
SAT139D
LG

1. Lubricate the control valve body and all valves with ATF.
Install control valves by sliding them carefully into their
bores. EC

¢ Be careful not to scratch or damage vaive body.

SAT140DA

T

e  Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions.

Screwdriver

FA

BiA

SAT141D

1-2 accumulator valve

o [nstall 1-2 accumulator valve. Align 1-2 accumulator retainer
= plate from opposite side of control valve body. STF
< e |Install return spring, 1-2 accumulator piston and plug.
Ratainer i 3 ]
e I "
@)' - Return spring
(Y- 1-2 accumulator piston EXi
¥ “Plug
- Retainer plate SAT142D)
, A
Retainer plate 2. Inst_all retainer plates _ . o
— e While pushing plug or return spring, install retainer plate.
EL

Screwdriver -

SAT143D
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

G T

648

Retainer plate
Unit: mm (in)
Name of control valve Length A Length B
Pilot valve
1st reducing valve
21.5 (0.846)
Torque converter relief valve
2-3 timing valve
6.0 (0.236)
1-2 accumulator valve 385 (151
5 (1.516
SATO86F 1-2 accumulator piston valve ( )
QOverrun clutch reducing valve 24.0 {0.945)
Lock-up control valve 28.0 (1.102)

e Install proper retainer plates.
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REPAIR FOR COMPONENT PARTS

S8EC. 317

Control Valve Lower Body

Apply ATF to all components hefore installation.

(1) Lower body
(2) Retainer plate
Return spring
Piston
Parallel pin
Sleeve
Returh spring
Pressure maodifier valve
Retainer plate
Plug

Shift valve B
Return spring

CRREERPOEE

13 Plug

Retaining plate
Retaining plate
Plug

Return spring
Manual valve
Pressure regulator valve
Return spring
Spring seat
Plug

Sleeve
Retainer plate

ORI

AT-167

SAT414H

Return spring

Overrun clutch control valve
Plug

Retainer plate

Return spring
Accumulator control valve
Piug

Retainer plate

Shift valve A

Retainer spring

Retainer plate

®RRROEEER®®

€l

BT

649



REPAIR FOR COMPONENT PARTS

Retainer plates in lower body

SAT550G

Wi
_ 9o dhy

¢ (Length)

D (Coil outer
diameter)

SAT138D

Retainer plates in lower body

SATE50M

TYPEI

TYPEL

SATOB9F

650

Control Valve Lower Body (Cont’d)

DISASSEMBLY

Remove valves at retainer piate.
For removal procedures, refer to “DISASSEMBLY”, “Con-

trol Valve Upper Body”, AT-164.

INSPECTION

Valve springs
o Check each valve spring for damage or deformation. Also
measure free length and outer diameter.

Inspection standard:
Refer to SDS, AT-228.
e Repiace valve springs if deformed or fatigued.

Control valves
e (Check sliding surfaces of control valves, sleeves and plugs

for damage.

ASSEMBLY

e [nstall control valves.
For instaliation procedures, refer to “ASSEMBLY”, “Control

Valve Upper Body”, AT-165.

Retainer plate

Unit: mm (in)
Name of contral vaive and plug Length A Length B Type
Plug 19.5 (0.768)
Pressure regulator valve
Accumuiator control valve
6.0 (0.236) |28.0 (1.102)

Shift valve A
Overrun clutch control valve

Pressure modifier valve

Shift valve B —

e Install proper retainer plates.

AT-168



REPAIR FOR COMPONENT PARTS

Reverse Clutch

_ SEC. 315 Reverse clutch
Snap ring drum (aTF
- Piston —, P
| Retaining plate # \
i Driven plate Lip seal Q ATF)—
Y
[g D-ring €4 GO,
\
Return spring—, \
% . \\ l\.
\} Spring retainer—
‘ \ \

Snap rin — Y
Dish piate P QQ ' ! )

Drive plate Dish plate — y \
] o \
Driven plate — v
T | ‘
. ( r Q
Retaining plate # — k \
Snap ring 639 oy [\ _}
Y

P
- * : Select proper thickness.
‘ Drive plate (ATEY : Apply ATF.
SATO91FB
DISASSEMBLY

1. Check operation of reverse cluich

a. Install seal ring onto drum support of oil pump cover and
install reverse clutch assembly. Apply compressed air to oil
hole.

b. Check to see that retaining piate moves to snap ring.

c. If retaining plate does not contact snap ring:

& D-ring might be damaged.

¢ Qil seal might be damaged.

¢ Fluid might be leaking past piston check ball.

2. Remove shap ring.

3. Remove drive plates, driven plates, retaining plate, and dish

plates.

SATOR3F

4, Set Tool on spring retainer and remove snap ring from
Kv31102400 reverse clutch drum while compressing return springs.

(434285 and .134285-87) ¢ Set Tool directly over springs.
¢ Do not expand snap ring excessively.
5. Remove spring retainer and return springs.

Srap ring
SATO094F

o

(R
w7

[T

FB

Bl

AT-169 651



REPAIR FOR COMPONENT PARTS

SATO9EF|

Thickness

Facing

Core plate

SAT162D

\

v

SAT163D

Lip seal
D-ring

Pistan

SATO97FA

652

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by tuming it.
7. Remove D-ring and lip seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return
springs
e Check for deformation, fatigue or damage.

If necessary, replace.

Reverse clutch drive plates

o Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e If not within wear limit, repiace.

Reverse clutich dish plates

¢ Check for deformation or damage.
o Measure thickness of dish plate.
Thickness of dish plate: 3.08 mm (0.1213 in)

e |f deformed or fatigued, replace.

Reverse clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air [eakage.

e Apply compressed air to oil hoie on return spring side to
make sure that air leaks past ball.

ASSEMBLY

1. Install D-ring and lip seal on piston.

e Take care with the direction of lip seal.

¢ Apply ATF to both parts.

AT-170



REPAIR FOR COMPONENT PARTS

SATO96F:

Kv31102400
{J34285 and J34285-87)

SATO94F,

SATO93F

SAT105F

SATO92F

Reverse Clutch (Cont’d)

2.

Install piston assembly by turning it slowly.
Apply ATF to inner surface of drum.

Install return springs and spring retainer on piston.

Set Tool on spring retainer and install snap ring while com-
pressing retum springs.

Set Tool directly over return springs.

Install drive plates, driven plates, retaining plate and dish
plates.

Take care with order of plates.

Install shap ring.

Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Alowable limit 1.2 mm (0.047 in)
Retaining plate:
Refer to SDS, AT-229.

8. Check operation of reverse clutch.

Refer to “DISASSEMBLY"”, “Reverse Ciuich’, AT-169.

AT-171

EM
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EG

FE

DX
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315

Driven plate
{Thin)

Snap ring (Thick)

Crive plate

Driven plate

For the number of clutch plates (drive and

Driven piate

Retaining
plate #

Snap ring @

Drive plate

driven plates), refer to the cross-section.

Seal ring @ ®

Input shaft assembly
{High clutch drum)

=
R % -J‘
- \Heturr; spring
D-ring Q
D-ring Q

Spring retainer

Snap ring Q

EZ2 P : Apply petroleum jelly.

CATE : Apply ATF

% : Select proper thickness. AATEE0

SAT176D

Input shaft

%eal ring

SAT177D)

Screwdriver

SATO95F

654

DISASSEMBLY

1. Check operation of high clutch.

a. Apply compressed air to oil hole of input shaft with nylon
cloth.

e Stop up hole on opposite side of input shaft with nylon
cloth.

b. Check to see that retaining plate moves to snap ring.

c. If retaining plate does not contact snap ring:

e D-ring might be damaged.

& Qil seal might be damaged.

s Fluid might be leaking past piston check ball.

2. Remove seal rings from input shaft.

L]

Always replace when removed.

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.

AT-172



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
KV31102400 clutch drum while compressing return springs.

(434285 and e Set Tool directly over springs. @]
434285-87) ¢ Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

A
Snap ring

]

SAT108F

7. Remove piston from high cluich drum by turning it.

SATI11F

T

8. Remove D-rings from piston.

SATI7TIFA
BiR
INSPECTION
High clutch snap ring, spring retainer and return <7
springs. =
o Check for deformation, fatigue or damage.
If necessary, replace. BS
¢ When replacing spring retainer and return springs,
replace them as a set.
BT
High clutch drive plates
Thickness ¢ Check facing for burns, cracks or damage.
_ ¢ Measure thickness of facing. EL
Facing Thickness of drive plate:
. Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm (0.055 in) 10X
e If not within wear limit, replace.
Care plate
SAT162D

AT-173 655



REPAIR FOR COMPONENT PARTS

flow through
ball hote.

Check air does not

Chack air flow:
through ball
hole, SAT186D

Seal ring

SAT187D

Piston

SAT371FA

SAT111F

Spring retainer

Return spring

SAT109F

656

High Clutch (Cont’d)
High clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air o check ball oil hole opposite the
return spring. Make sure there is no air leakage.

o Apply compressed air to oil hole on return spring side to
make sure that air leaks past ball.

Seal ring clearance

e |[nstall new seal rings onto input shatft.
o Measure clearance between seal ring and ring groove.
Standard clearance:
0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowabie limit:
0.23 mm {(0.0091 in)
e [f not within allowable limit, replace input shaft assembiy.

ASSEMBLY
1. Install D-rings on piston.
¢ Apply ATF to both parts.

2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.

AT-174



REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

Kv31102400 _ .
(J34285 and ¢ Set Tool directly over return springs. @
J34285-87) ]
Snap ring
Bl
SAT108F
LG
¢ Do not align snap ring gap with spring retainer stopper.
L e Ee
-~ 8nap ring
{
i
2 FiE
Gl
Stopper
SAT113F
[T

5. Install drive plates, driven plates and retaining plate.
e Take care with the order and direction of plates.
6. Install snap ring.

SAT095F

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance: ST
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit 3.0 mm (0.118 in)
Retaining plate:
Refer to SDS, AT-229.

gauge By
HA
8. Check operation of high clutch.
E"’E 1 Refer to “DISASSEMBLY”, “High Clutch”, AT-172.
| EL
1B

Nylon cloth

SAT196D

AT-175 657



REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

9. Install seal rings to input shaft.
e Apply petroleum jelly to seal rings.
Apply patroleum jetly e Always replace when removed.

SAT197D

e Roll paper around seal rings to prevent seal rings from
Va Thick paper spreading.
Tape
SAT198D

Forward Clutch and Overrun Clutch

For the number of clutch plates {drive and
driven plales), refer to the cross-section.

Snap ring
Retaining plate

Qverrun

Forward clutch cluteh

Retaining plate
Drive plate

Driven plate
Dish plate

:

BB

Driven I

plate __--- -

Y—- Snap ring @

| Retaining plate %

-
/"‘Y_
/ Forward

D-ring \ D-ring §34 CATE
Snap ring QE Q QATE \;
Spring retainer — — Overrun Lip seal Q CATED
clutch
piston

{ATEY : Apply ATF.
+ . Select proper thickness.

Driven plate -\‘
Y Retaining plate B

L

Drive ptate /
//
o

-

E,’/j_ﬂ 3 Lo

Drive plate

e Shap rin Retaining o
- ° o8 piate % /{Overrun
P

N

T

e

- Return

clutch

~— Forward clutch drum

Lip seal €34 (ATE>

[ L
Forward clutch piston

]

AATEE1

658
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

DISASSEMBLY
Holl for overrun [ et msneeton | 1. Check operation of forward clutch and overrun clutch.
clutch inspection a. |Install bearing retainer on forward clutch drum. @
b. Apply compressed air to oil hole of forward clutch drum.
¢. Check to see that retaining plate moves to snap ring.
d. if retaining plate does not contact snap ring: &
¢ D-ring might be damaged.
e Qil seal might be damaged.
¢ Fluid might be leaking past piston check ball. Eb
SAT123F
LG
— 2. Remove snap ring for forward clutch. e
3. Remove drive plates, driven piates, retaining plate and dish
— plate for forward clutch. G
FE
GL
SAT203D
[T

4. Remove snap ring for overrun clutch.
5. Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

SAT204D

L ; 6. Set Tool on spring retainer and remove snap ring from for-
B - -KV31102400 ward clutch drum while compressing return springs.
/ ﬁﬁ?ﬁ;‘?d Set Tool directly over .return spri.ngs.
Do not expand snap ring excessively.
Remove spring retainer and return springs. BS
Do not remove return springs from spring retainer. ~

)
=

® ~ & o

_~—Snap ring

BT
- SAT124FB
HA
8. Remove forward clutch piston with overrun clutch piston
from forward clutch drum by turning it.

Overrun cluich EL
piston

DK

AT-177 659



REPAIR FOR COMPONENT PARTS

Forward ciutch piston

Qverrun clutch
Vpiston

SAT126F

= D-ring

Forward clutch

Querrun clutch piston SATI27FA

Thickness

Facing

Core plate

SAT182D)|

/|

SAT163D

660

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch piston from forward clutch piston by
turning it.

10. Remove D-rings and lip seals from forward clutch piston
and overrun clutch piston.

INSPECTION

Snap rings, spring retainer and return springs

e Check for deformation, fatigue or damage.

e Replace if necessary.

o When replacing spring retainer and return springs,
replace them as a set.

Forward ciutch and overrun clutch drive plates

¢ Check facing for burns, cracks or damage.
o Measure thickness of facing.
Thickness of drive plate:
Forward clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e [f not within wear limit, replace.

Forward clutch and overrun clutch dish plates

e Check for deformation or damage.
e Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in)
e If deformed or fatigued, replace.

AT-178



REPAIR FOR COMPONENT PARTS

TN

@

Check air does not flow
through balf hole.

Check air flows
through bal! hole.

SAT213D)

Check air flow:
Check air does not flow through ball hole.
through ball hole. e SAT242D

Forward clutch
piston

Overrun cfutch piston SAT1Z7EA

Overrun cluich
piston

SAT126F

Forward clutch piston

Qverrun clutch
pistan

SAT125F

Forward Clutch and Overrun Clutch (Cont’d)
Forward clutch drum

¢ Make sure that check balls are not fixed.

¢ Apply compressed air to check ball oil hole from outside of
forward clutch drum. Make sure air leaks past balil.

e Apply compressed air to oil hole from inside of forward
clutch drum. Make sure there is no air leakage.

Overrun clutch piston

e Make sure that check balls are not fixed.

o Apply compressed air to check ball ocil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side. Make
sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and lip seals on forward clutch piston and
overrun clutch piston.

o Take care with direction of lip seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch pis-
ton by turning it slowly.
e Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum by turning it slowly. :
e Apply ATF to inner surface of drum.

@l

[N

ER

el

BT

)

T

HA&

2L
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REPAIR FOR COMPONENT PARTS

Spring retainer

SAT131F

Check ball
{Overrun clutch piston)

Mark on the
spring retainer

SAT133F

Kv31102400
(J34285 ang
J34285-87}

Snap ring

SAT124FB

Shap ring

SAT134F]

SAT204D)

662

Forward Clutch and Overrun Clutch (Cont’d)

4.

Install return spring on overrun clutch piston.

Align the mark on spring retainer with check bali in overrun
clutch piston.

Set Tool on spring retainer and install snap ring while com- .
pressing retumn springs.

Set Tool directly over return springs.

Do not align snap ring gap with spring retainer stopper.

Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Take care with order of plates.
Install snap ring for overrun clutch.

AT-180



REPAIR FOR COMPONENT PARTS

Feeler gauge

/ Snap ring

Retaining pin ~
SAT136F
e —
Snap ring —
Screwdriver
SAT203D

Feeler
gauge
SATZ278D
Hale for forward
Hole for overrun — /_c\utch inspection
clutch inspection
SAT123F)

Forward Clutch and Overrun Clutch (Cont'd)
8. Measure clearance between overrun cluich retaining plate

9.

11.

12.

13.

and snap ring.

If not within allowable limit, sefect proper retaining plate.

Specified clearance:

Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowable limit 1.7 mm (0.067 in)

Overrun clutch retaining plate:
Refer to SDS, AT-229,

Install drive plates, driven plates, retaining plate and dish

plate for forward clutch.
Take care with order of plates.
Install snap ring for forward clutch.

&2

M

ER)

n)
[Al

€D
=

T

Measure clearance between forward clutch retaining plate

and snap ring.

If not within allowable limit, select proper retaining plate.

Specified clearance:

Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.65 mm (0.0650 in)

Forward clutch retaining plate:
Refer to SDS, AT-229.

Check operation of forward clutch.

-

-
Sz

:,
5

BR

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun

Clutch”, AT-177.
Check operation of overrun clutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun

Cluteh”, AT-177.

AT-181
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Driven plate

Dish plate ~y

Snap ring #74 2
Spring retainer L(.]
D-ring 33 CBTE>
D-ring -
i 8 Fle!ainr’ng plate
Piston

Crive plate

Retainer

2 |
78

Snap ring

rRetaining pfate %

Retaining plate % rDriven plate
N ; |

Retaining plate

(

Drive plate

A ! Select proper thickness. Dish plate

(ATE>: Apply ATF. SATBB4HA

DISASSEMBLY

Check operation of low & reverse brake.

Apply compressed air to oil hole of transmission case.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring:

D-ring might be damaged.

Fluid might be leaking past piston check ball.

se0oTw~

2. In order to remove piston, apply compressed air to oil hole
Piston Retainer of retainer while holding piston.

e Apply air gradually and allow piston to come out evenly.

SAT142F|

3. Remove D-rings from piston.

Low and reverse
brake piston SAT150F

664
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
e Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.

]
Low & reverse brake drive plate £
Thickness e Check facing for burns, cracks or damage.
‘ e Measure thickness of facing. E#
Facing Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in) FE
e |f not within wear limit, replace.
Core plate ﬂL
SAT1620
T

ASSEMBLY

1. Install D-rings on piston.
o Apply ATF to both parts.

FE,
Fa
Low and reverse
brake piston SAT150F

2. Set and align piston with retainer.

e This operation is required in order to engage the pro-
trusions of piston to return springs correctly. ar
Further procedures are given in “ASSEMBLY"”.

Low and reverse brake

Piston

Retainer BT

A) Bracket
SAT323F,

. HA
Retaining plate 3. Install driven plates, drive plates, retaining plate and dish
_—Dish plate plate on transmission case.
""" Driven piate e Take care with order of plates and direction of dish EL
‘ Drive plate plate.
I Transmission B
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)
4. Install snap ring.

5. Measure clearance between driven plate and transmission
case. If not within allowable limit, select proper retaining
plate. (front side) '

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in)
Allowable limit 3.1 mm (0.122 in)
Retaining plate:
Refer to SDS, AT-230.

LTransmission case
Feeler gatge

SAT155F

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

Forward clutch hub

Forward one—way ciutch

Thrust washer ®

Thrust washer ®
Qverrun clutch hup

Rear internal gear

N
/‘/ =
\/<Bearing

EAE

)\ B E) : Apply petroloum jelly.
SAT975H

666 AT-184



REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)
Qverrun ¢lutch L

ove 5 DISASSEMBLY
R £ oy
= 1. Remove overrun clutch hub and thrust washer from forward @

Thrust washer O clutch hub.
Rear internal ’JH-‘STI];@';

!
Forward ! gear
clutch hub
L]

SAT157F]

_Vaﬂ? A

. LG
2. Remove forward clutch hub from rear internal gear. L&
{ . Forward clutch ED
FE
Rear internal
SBAT251D
[T

3. Remove bearing from rear internal gear.

A
Rear internal
SAT252DA
oo
B8R

4. Remove thrust washer from rear intemal geatr.

~Thrust washer

@
P

__—Rear
internal
gear EJW
S3AT253D
HA,
5. Remove bearing from forward one-way clutch.
Bearing
EL
Forward
one-way ciutch
; /—Forward clutch [m4

hub

SAT254DA
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REPAIR FOR COMPONENT PARTS

Forward one-way
clutch

Forward clutch
hub

SAT255D

Rear internal Forward” g

gear

QOverrun
clutch hub

—

clutch hub

Farward
one-way
clutch

Protrusion
Forward one-way
clutch SATO76H

Forward
clutch hub

SAT159FA

668

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

6. Remove forward one-way clutch from forward clutch hub.

INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub

e Check rubbing surfaces for wear or damage.

Bearings and forward one-way clutch

e Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.

ASSEMBLY

1. Install forward one-way clutch on forward clutch.
e Take care with the direction of forward one-way clutch.

2. Install bearing on forward one-way clutch.
e Apply petroleum jelly to bearing.

AT-186



REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

| Thrust washer 3. Instaii thrust washer on rear internal gear.

e Apply petroleum jelly to thrust washer.

e Align hooks of thrust washer with holes of rear internal
Paw! gear.

o)

A

- Rear
/] internal )
gear ER
SAT160F,
4. Install bearing on rear internal gear. LG
o Apply petroleum jelly to bearing.
S Bearing
g_$\\!/lfp‘! 2::: internal ==
&2
SATI61FA
et
5. Install forward clutch hub on rear internal gear. WY
Rear internal e Check operation of forward one-way clutch.
gear Hold rear internal gear and turn forward clutch hub.

Check forward clutch hub for correct locking and
unlocking directions.

s If not as shown in illustration, check installation direc- FA
tion of forward one-way clutch.

Forward clutch
hub

Unlocke h DDE? Locked RA
AATA26
6. Install thrust washer and overrun clutch hub.
Overrun clutch e Apply petroleum jelly to thrust washer.
hui . . .
! L ¢ Align hooks of thrust washer with holes of overrun &1
Thrust washer i Cll:ltCh hUb o . .
Q Rear i ¢ Align projections of rear internal gear with holes of
ear internal ‘ ES
I gear overrun clutch:hub.
clutch hub !
BT
SAT157F
HA
EL
1EX

AT-187 - 669



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314

Lock nut U

Idlergear ij 324 (30 - 33, 217 - 239)

Adjusting shim*
Idler gear bearing (ATE> -
\.

Ay o

(11.1 - 12.5, 80 - 80) ;? ‘.

\ \ P |

Redl_;ction _pinion gear g @ \\ h> O Output shaft bearing Q

bearing (ATE) A\ E:(‘*"\ / \ V

H_equction / ; L Output shaft

pinion gear —1\\ [/e o \ J /; g @Q . \ @- ®
i Y — Seai ring B (P

3 C —

| o
QQ —

Seal ring 439 A (P)

Radial needle bearing

Shap rin [U}: N+m (kg-m, ft-tb)
p ring £33 * : Select proper thickness.
(F): Apply petraleum jelly.

CATE>: Apply ATF.

Reduction pinion gear
bearing outer race

[ 109 - 123

@

Thrust needle bearing

-

MO 20 - 24 (20 - 24,14 - 17)

SATS57GB

DISASSEMBLY

Seal ring Bearing
>/ @ retainer 1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.
o Always replace bearing with a new one when removed.
¢ Do not damage output shaft.

SAT165F

670 AT-188




REPAIR FOR COMPONENT PARTS

SAT166F)

Suitable drift

Bearing
retainer

-~ SAT853DC

Suitable drift

Putier

SAT169F]

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer {Cont’d)
3. Remove snap ring from bearing retainer.

4. Remove needie bearing from bearing retainer.

5. Remove idler gear bearing inner race from idler gear.

6. Remove idier gear bearing outer race from transmission

case.

7. Press out reduction pinion gear bearing inner race from

reduction pinion gear.

AT-189
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REPAIR FOR COMPONENT PARTS

SAT170F|

SPD715

Clearance
" Seal ring

Bearing
= retainer

Qutput shaft
SAT171F

672

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

8. Remove reduction pinion gear bearing outer race from
transmission case.

INSPECTION

Output shaft, idler gear and reduction pinion gear

e Check shafts for cracks, wear or bending.
e Check gears for wear, chips and cracks.

Bearing

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

e When replacing taper roller bearing, replace outer and
inner race as a set.

Seal ring clearance

e |nstall new seal rings to output shaft.
e Measure clearance between seal ring and ring groove of
output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in})
Allowable limit:
0.25 mm (0.0098 in)
e if not within allowable iimit, replace output shaft.
e Install new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.30 mm (0.0039 - 0.0118 in)
Allowable limit:
0.30 mm {0.0118 in)
o If not within allowable limit, replace bearing retainer.

AT-190



REPAIR FOR COMPONENT PARTS

Kv40100630
(J26092)

SAT170F]

Drift

KV40100830
(J26092)

ST30720000
{J34331)

SAT175F

SATE63D)

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

ASSEMBLY

1. Press reduction pinion gear bearing inner race on reduction

pinion gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.

AT-191
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REPAIR FOR COMPONENT PARTS

SAT176F

Snap ring

Bearing retainer

SAT166F

S/@ rovaner

2 Z

Output shaft
Seal ring

SAT164F

Paper
Tape

Bearing
- =)

=
£ ) \\\N:;j
£
@(\Wy)
Cutput shaft
S5AT179F

Output Shaft, Idier Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)
8. Press needle bearing on bearing retainer.

7. Install snap ring to bearing retainer.

8. After packing ring grooves with petroleum jelly, carefully
install new seal rings on output shaft and bearing retainer

Roll paper around seal rings to prevent seal rings from
spreading.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315

Lock nut &l
[ a1 - 36 (32 - 3.7, 23 - 27)
Second servo return spring i
Anchor end pin é:ﬁ‘-‘! e
% Band servo piston stem
/\\ Band servo thrust washer o
: g , A
/ and servo piston
| @/ oo
& @Kf OD servo return spring L&

% \ % e Spring .retainer
5% SR s

Servo piston /O \\ B
retainer Gasket N
D-ring 434 CATED = e\@' FE
U

0D servo piston OD servo piston retainer
Brake band O-ring Q @ 0/~
¥r . Adjustment is reguired. @L
CATED : Apply ATF. o
;[JJ : Nem (kg-m, ft-Ib) @ {U] 20 - 24 (2 - 2.4, 14 - 17) SATS60HE
HT
DISASSEMBLY

1. Remove band servo piston fixing bolts.

Rl
: , , . B
2. Apply compressed air to oil hole in transmission case to
remove OD servo piston retainer and band servo piston
assembly. 8T
e Hold band servo piston assembly with a rag or nylon
waste.
RS
8T

3. Apply compressed air to oi! hole in OD servo piston retainer
to remove OD servo piston from retainer.

o Hold OD band servo piston while applying compressed EL

ob servo- air.

piston
DX

Nylon waste

SAT280DB
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)
4. Remove D-ring from OD servo piston.

D-ring
0D serve piston

SAT2910B

5. Remove O-rings from OD servo piston retainer.

O-ring (Small diameter)

QD servo
piston retainer

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

Servo piston
retainer

Band servo
piston assembly
SAT293D

7. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

Spring
retainer

SAT294D

8. Remove OD servo return spring, band servo thrust washer

d . .
Band servo and band servo piston stem from band servo piston.

stem

Spring @
retainer Band servo
thrust washer

@ Band serve piston
% 0D servo

return spring SAT295DA

676 AT-194




REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

o 9. Remove O-rings from servo piston retainer.
: -ring
i{iz:e;rnlston {Smalt diameter) Q
4 Q-ring Mf@\‘n
{Large diameter) Q
T
: Apply ATF.
SAT296DA
10. Remove D-rings from band servo piston. LG
E®
FE
CL
SAT297D
T

INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage.

=
m
. BR
0D serve return spring Return Springs
f;‘i,ie;‘;‘img e Check for deformation or damage.
e Measure free length and outer diameter. 8T
E: Inspection standard:
Refer to SDS, AT-233.
RS
BT
SATO24H .
18
ASSEMBLY i
1. Install D-rings to servo piston retainer.
e Apply ATF to D-rings. EL
e Pay attention to position of each O-ring.
1B
SAT287D
677
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REPAIR FOR COMPONENT PARTS

Band servo
stem

Band servo
thrust washer

Spring
retainer

Band serve piston

return spring SAT295DA

Spring
retainer

SAT301D)

Q-ring

Servo piston (Small diameter) $39

retainer

Q-ring

{Large diameter) Q

SAT296DA

SAT303D

D-ring
OD servo piston

SAT291DB

678

Band Servo Piston Assembly (Cont’d)

2.

3.

6.

Install band servo piston stem, band servo thrust washer,
OD servo return spring and spring retainer to band servo
piston.

Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

Install O-rings to servo piston retainer.
Apply ATF to O-rings.
Pay attention to position of each O-ring.

Install band servo piston assembly to servo piston retainer
by pushing it inward.

Install D-ring to OD servo piston.
Apply ATF to D-ring.
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly {Cont’d)

7. Install O-rings to OD servo piston retainer.

O-ring (Small diameter)

oD servo e Apply ATF to O-rings.
piston retainer e Pay attention to position of each O-ring. Gl
(s
=]
Q-ring (Large diarneter) SAT120FA
, . . LG
oD servo 8. Install OD servo piston to OD servo piston retainer.
piston retainer
O_D Sernvoe E@:
piston
FE
Gl
SAT306DA
. T
9. Install band servo piston assembly and 2nd servo return
{‘\\ Secand s::;o spring to transmission case.
e Apply ATF to O-ring of band servo piston and transmis-
sion case.
FA
Apply ATF.~H Band servo =
A~ piston assembly
SAT865H
. - BR
Apply ATF 10. Install OD servo piston assembly to transmission case.
e Apply ATF to O-ring of band servo piston and transmis-
sion case. 8T
B
BT
11. Install band servo piston snap ring to transmission case.
EL

o
o -
0D servo _/ | :
piston retainer i " SAT417H
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A

SEC. 381

Pinion mate gear

Pinion mate thrust washer H 113 - 127 Nom

{(11.5 - 13.0 kg-m, 83 - 84 ft-lb)
Pinion mate shaft

Lock pin Q
Side gear

Side gear thrust washer %

Differential side @ @
bearing (=)

Differential side bearing adjusting shim &

L pifferential side bearing

Speedometer drive gear
: Select proper thickness.

*
C&TE>: Apply ATF. SAT452HB

Differential case Final gear

DISASSEMBLY
1. Remove final gear.

SMT505B

2. Press out differential side bearings.
e Be careful not to mix up the right and left bearings.

ST33061000

ST33051001 8107.2)

(J22888-D)

AATEB2
. 3. Remove differential side bearing outer race, and side bear-
—— ing adjusting shim from transmission case.
KV381054S0
(k34286)
SATO0OFB

680
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REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04A (Cont’d)

4. Remove speedometer drive gear.

Speedometer drive'gear O

)

[

M

SAT313D

5. Drive out pinion mate shaft lock pin.

Kv32101000
(J25689-A)

SAT904D

6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.

INSPECTION
Gear, washer, shaft and case ST
e Check mating surfaces of differential case, side gears and N
pinion mate gears.
¢ Check washers for wear. e
BT
i A
Bearings
® Make sure bearings roll freely and are free from noise,
cracks, pitting or wear. EL
e When replacing taper roller bearing, replace outer and
inner race as a set. B

SPD715
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REPAIR FOR COMPONENT PARTS

SMT839

SMTOB7A

Dial gauge

(W39713)

AAT782

SMTE&11A

682

Final Drive — RE4F04A (Cont’d)
ASSEMBLY

1.

2.

3.

a.

b.

C.

Attach side gear thrust washers to side gears, then install
pinion mate thrust washers and pinion mate gears in place.

Insert pinion mate shaft.
When inserting, he careful not to damage pinion mate
thrust washers,

Measure clearance between side gear and differential case
with washers following the procedure below:
Set Tool and dial indicator on side gear.

Move side gear up and down to measure dial indicator
deflection. Always measure indicator deflection on both side
gears.
Clearance between side gear and differential case
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

If not within specification, adjust clearance by changing
thickness of side gear thrust washers.
Side gear thrust washer:
Refer to SDS, AT-230.
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REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04A (Cont’d)

4. Install lock pin.
¢ Make sure that lock pin is flush with case.

SMTE99B

5. Install speedometer drive gear on differential case.
¢ Align the projection of speedometer drive gear with the
groove of differential case. EG

A
ol

SAT313D

M

6. Press on differential side bearings.

ST33230000
T (J25805-01)

[
RA&
AATBES
7. |nstall final gear and tighten fixing bolts in a crisscross pat-
— tern.
=l
RS
BT
SAT546F
LA
EL
I
683
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04V

SEC. 381 [Final gear

13 36 - 40 (37 - 4.1, 27 - 30) / f[UJ 88 - 103 (9.0 - 10.5, 65 - 76)
/ Differential side bearing @

Differential case LH

Side gear thrust washer ¥

Difterential case RH \ ]X
Speedometer \ @@
drive gear NP5 { bifterential

side bearing
adjusting shim #
Side gear

L 37 - 5.9 (0.38 - 0.6, 33.0 - 52.1)

Pinion mate thrust

@ L
§ \I\\

washer ;
. — -m, in-lb
Pinion mate gear L Viscous coupling N-mm (kg-m. in-l6)
Pinion mate shaft [UJ : Nem (kg-m, ft-Ib)
* : Select proper thickness.
Differential side bearing CATF) C&TE> - Apply ATF. $ATES1HE
DISASSEMBLY

1. Remove final gear.

SMT696B

2. Press out differential side bearings.

Puiler

SMT697B

k ing adjusting shim from transmission case.

_ KV38105450 '
T (J34286) \
\\
R
SAT8390C

684

AT-202

3. Remove differential side bearing outer race, and side bear-



REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04V (Cont’d)

4. Remove speedometer drive gear.

Speedometer drive gear O

El
SAT313D
5. Remove viscous coupling. L&
EG
FE
GL
6. Separate differential cases. Make paint marks to identify WY
their original position. .
7. Remove pinion mate shaft with gears.
A
Paint marks
RA
SAT3HIF
&)
INSPECTION o
Gear, washer, shaft and case ST
¢ Check mating surfaces of differential case, side gears, pin-
ion mate gears and viscous coupling.
e Check washers for wear. BS
BT
A
EL
o
SAT5098 .
685
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REPAIR FOR COMPONENT PARTS

5
™ /_Viscous coupling
/
B SMT5088
SPD715

Gauging cylinder

SAT313FA

Gauging plunger
{./34290-6)

SAT314F

= (J34291)
1 B j; - Thrust washer
P
L5

SAT315FA

686

- Final Drive — RE4F04V (Cont’d)
Viscous coupling

¢ Check case for cracks.
¢ Check silicone oil for leakage.

Bearings

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

o When replacing taper roller bearing, replace outer and
inner race as a set.

ASSEMBLY

1. Measure clearance between side gear and differential case
& viscous coupling with washers using the following proce-
dure:

Differential case side

a. Settool on the differential case and lock gauging cylinder in
place with set screw.

b. Instali gauging plunger into cylinder.
c. Install pinion mate gears and side gear with thrust washer
on differential case.
d. Set tool and allow gauging plunger to rest on side gear
thrust washer. '
e. Measure gap between plunger and cylinder.
This measurement should give exact clearance between
side gear and differential case with washers.
Standard clearance: :
0.1 - 0.2 mm (0.004 - 0.008 in)
f. if not within specification adjust clearance by changing
thickness of side gear thrust washer.
Side gear thrust washers for differential case side:
Refer to SDS, AT-230.
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REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04V {Cont’d)

Gauging cylinder Viscous coupling side
a. Set tool on viscous coupling and lock gauging cylinder in
134291 place with set screw. | @
i
El
AATA32

b. install gauging plunger into cylinder. LG

EG

Gauging plunger
(J34290-6)

el

SAT314F

¢. Install pinion mate gears and side gears with original wash-
ers on differential cases.
Align paint marks.
d. Tighten differential case bolts.
e. Set tool and allow plunger to rest on side gear thrust

{J342G1}

washer. EA
Thrust f. Measure gap between plunger and cylinder.
washer This measurement should give exact clearance between
side gear and differential case with washers. i,
Standard clearance:
SAT318FA 0.1 - 0.2 mm (0.004 - 0.008 in)

g. If not within specification, adjust clearance by changing
thickness of side gear thrust washer.

Side gear thrust washers for viscous coupling side:

Refer to SDS, AT-230. &7

D)

2. Install viscous coupling.

1D

SMT711B:
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REPAIR FOR COMPONENT PARTS

Speedometer drive gear ©

SAT313D

KVv38100300
(J25523)

SAT319FB|

ST30613000
(J25742-3}

SAT320FB

Final gear

SAT3IZ21F

688

Final Drive — RE4F04V (Cont’d)

3.

4.

5.

Install speedometer drive gear on differential case.

Align the projection of speedometer drive gear with the
groove of differential case.

Press differential side bearings on differential case.

Install final gear and tighten fixing bolts in a crisscross pat-
tern.
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ASSEMBLY

Converter housing side e Assembly 1
§T33400001 _ ’ o _ o
(J26082) 1. Install differential side oil seals on transmission case and
—_— = ” H il
P A converter housing. &
i gy
% b HI'LL:V;‘T‘,/‘ o J
u[ .\/@k\\y ’\f *_,ch, |2y L (&
@ QK\H — 1Oy i
k‘%o;fr—— [ { AN ||“>;/,' ©
A y N
e ,V Jl [ \
e Et
E)-\_’ k|]
SAT1B1FB
Transmission case side
=G
7 FE
3uitabte—/,/>._-:'
drift o }6 ~
e CL
SAT18EF
— . - T
L ISR 2. Install parking actuator support to transmission case.

i . s .
’/l \&ﬂ%// _ n\ \ e Pay attention to direction of parking actuator support.

Parking actuator e/ ]
support o <
: ; Qutside Bl

SAT183F

3. |Install parking pawl on transmission case and fix it with :
parking shatft.
4. Install return spring. ST
RS
BT
SATO39F

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD EL

1. [Install differential side bearing outer race without adjusting
shim on transmission case.
2. install differential side bearing outer race on converter hous- DX

ing.

SATE70D)
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ASSEMBLY

SATOOBF

Dial indicator

Final drive
assembly

Wooden bilock

AATE65

v KV38105210
I (J39883)

ST33220000
{J25806-071)

AATEB4

690

Adjustment 1 (Cont’d)

3. Place final drive assembly on transmission case.
4. lInstall transmission case on converter housing. Tighten
transmission case fixing bolts to the specified torque.

— RE4F04A -

5. Attach dial indicator on differential case at converter hous-
ing side.

6. Insert Tool into differential side gear from transmission case
side.

7. Move Tool up and down and measure dial indicator deflec-
tion.

— RE4F04V -

5. Set Tool on differential case at converter housing side and
attach dial indicator on Tool.

6. Insert the other Tool into viscous coupling from transmission
case side.

7. Move Tool up and down and measure dial indicator deflec-
tion.

~ RE4F04A and RE4F04V -
8. Select proper thickness of differentiat side bearing adjusting
shim(s).
Suitable shim thickness = Dial indicator deflection
+ Specified bearing preload
Differential side bearing adjusting shim:
Refer to SDS, AT-230.
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

AT-208



ASSEMBLY
Adjustment 1 (Cont’d)

9. Remove converter housing from transmission case.

e 10. Remove final drive assembly from transmission case.
11. Remove differential side bearing outer race from transmis-

= -~ KV381054S0 sion case. _ :
s\\ d o (J34286) 12. Reinstall differential side bearing outer race and shim(s)
. selected from SDS table on transmission case. A
e, i 13. Reinstall converter housing on transmission case and
[GLDY: Ry, tighten transmission case fixing bolts to the specified
A S | torque. En
e RS
S W Sl SATO10FB

Preioad acapter 14. Insert Tool into viscous coupling and measure turning Le

torque of final drive assembly.
e Turn final drive assembly in both directions several
times to seat bearing rollers correctly.
Turning torque of final drive assembly (New bear-
ing): FE
0.78 - 1.37 N'm (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-lb)
e When old bearing is used again, turning torque will be

I
D

slightly less than the above. Gl
Preload gauge / ¢ Make sure torque is close to the specified range.
AATEG6

Wl
REDUCTION PINION GEAR BEARING PRELOAD i

1. Remove transmission case and final drive assembly from

converter housing.
2. Select proper thickness of reduction pinion gear bearing
- adjusting shim using the following procedures.

Transmission X . R =
case ] Reduction a. Place reduction pinion gear on transmission case as shown. [A

/

pinion
gear

SAT332DA

B b. Place idler gear bearing on transmission case.
¢. Measure dimensions “B” “C” and “D” and calculate dimen-
sion “A”. ST
A=D-(B+C)
“A": Distance between the surface of idler gear
bearing inner race and the adjusting shim BS
mating surface of reduction pinion gear.

Transmission

case )
Reduction

pinion
gear

SAT333DA

e Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.

¢ Measure dimension “B” in at least two places. L

D

SAT334DA
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ASSEMBLY

Straighte;dge'__\

i N

5 Transmission case.] =3 |LF R
SAT335D
Depth gauge- /
\f T
S!raightedge\ ;
SAT336DA

SAT337D

- Reduction pinion gear

Idler gear
e

-3

s

0.4
. 8135271000
LEARR (J28091)
( ]
SN A
AR

SAT873DD

692

Adjustment 1 (Cont’d)

@

* o p

Measure dimension “C” between the surface of idler gear
bearing inner race and the surface of transmission case.

Measure dimension “C” in at least two places.

Measure dimension “D” between the end of reduction pin-
ion gear and the adjusting shim mating surface of reduction
pinion gear.
Measure dimension “D” in at least two places.
Calculate dimension “A”.

A=D-(B+C)

Measure dimension “E” between the end of idler gear and
the idler gear bearing inner race mating surface of idler
gear.

Measure dimension “E” in at least two places.

Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E - 0.5 mm (0.020 in)*
(* ... Bearing preload)
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-232.

Install reduction gear and reduction gear bearing adjusting
shim selected in step 2-e on transmission case.

Press idler gear bearing inner race on idler gear.

Press idler gear on reduction gear.

Press idler gear until idier gear fully contacts adjusting
shim.
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ASSEMBLY

Adjustment 1 (Cont’d)

6. Tighten idler gear lock nut to the specified torque.

¢ Lock idler gear with parking pawl when tightening lock
nut.

A

ERM

SAT189F

L

Preload gauge 7. Measure turning torgue of reduction pinion gear.

e  When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing ¢
rollers correctly.

Turning torque of reduction pinion gear:
0.05 - 0.39 N'm (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-lb} E5

e If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing

adjusting shim. CL
T SAT190F
Y
EX(RE)] 8. After properly adjusting turning torque, clinch idler gear lock e
or more nut as shown.

3 4,
or more
R&
Unit : mm (in)
SAT628D
BR
OUTPUT SHAFT END PLAY
T ® Measure clearance between side cover and the end of the
output shaft bearing. 8T
~ e Select proper thickness of adjusting shim so that clearance
B |A is within specifications.
RS
\Transmission
case T
SAT34D
. ) I
1. Install bearing retainer for output shaft.
EL
”@Ef\x
SAT19F
693
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ASSEMBLY

T

X @ .90 Fop—
=P
D= /,‘l
y V =

E

SAT438D

Gauge

SAT374F

SAT440D)

694

- Adjustment 1 (Cont’d)

2.

3.

7.

Install output shaft thrust needle bearing on bearing
retainer.

Install output shaft on transmission case.

Measure dimensions “t;” and “i,” at side cover and then
calculate dimension “A”.

Measure dimension “{,” and “t,” in at least two places.

“A”: Distance hetween transmission case fitting sur-
face and adjusting shim mating surface.
A=t(, -1, {»: Height of gauge

Measure dimensions “i,” and “i;" and then calculate

dimension “B".

Measure “(,” and “t;” in at least two places.

“B": Distance between the end of output shaft bearing
outer race and the side cover fitting surface of

transmission case.
B=1(,-14 ot Height of gauge

Select proper thickness of adjusting shim so that output
shaft end play (clearance between side cover and output
shaft bearing} is within specifications.
Output shaft end play (A - B):
0 - 0.15 mm (0 - 0.0059 in)
Output shaft end play adjusting shim:
Refer to SDS, AT-233.
Install adjusting shim on output shaft bearing.

* AT-212



ASSEMBLY

Assembly 2
1. Apply locking sealant to transmission case as shown in
Locking ilustration: &l
sealant
ML
Ef
SAT4410
2. Set side cover on transmission case. L&
e Apply locking sealant to the mating surface of trans-
mission case. EE
FE
GL
SAT442D
[T

3. Tighten side cover fixing bolts to specified torque.

e Do not mix bolts & and @®).
e Always replace bolts () as they are self-sealing bolts.

FA
'%é\
SAT341F
Black side 4. Remove paper rolled around bearing retainer.
Needle bearing E lé 5. Install thrust washer on bearing retainer.
e ¥ ¢ Apply petroleum jelly to thrust washer. 8T
BT
SATD33F] H{[\
EL
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ASSEMBLY

Forward clutch

(U Bearing retainer
(@ Edge of forward clutch drum

SAT194F

SAT195F

QOverrun clutch hub

SATOD30F

Rear internal gear

Forward clutch

hub SAT198F

696

Assembly 2 (Cont’d)

6. Install forward clutch assembly.

e Align teeth of low & reverse brake drive pilates before
installing.

e Make sure that bearing retainer seal rings are not
spread.

e If forward clutch assembly is correctly seated, points
(1 and (2) are at almost same level.

7. Install thrust needie bearing on bearing retainer.

e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.

8. Install overrun clutch hub.

¢ Apply petroleum jelly to thrust washers.

e Align teeth of overrun clutch drive plates before install-
ing.

9. Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and
unlock.

¢ [f not shown as illustrated, check installed direction of
forward one-way clutch.
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ASSEMBLY

SAT193F

carrier

Needla bearing@ I:,_Iﬂ..D
|
Rear planetar ;
; Y : Black side

k =
Needle bearing ' ﬁzl:ﬁ

SATO28F

Rear sun gear
Take care of its direction.

Rear planetary carrier

SATO027F

SATO26F

- Assembly 2 (Cont’d)

10. Install forward clutch hub and rear internal gear assembily.

e Align teeth of forward clutch drive plates before install-
ing.

o Check that three hooks of thrust washer are correctly
aligned after installing.

11. Install rear planetary carrier assembly and rear sun gear
according to the following procedures.
a. |Install needle bearings on rear planetary carrier.

¢ Apply petroleum jeily to needie bearings.
¢ Pay attention to direction of needle bearings.

b. Install rear sun gear on rear planetary carrier.
e Pay attention to direction of rear sun gear.

¢. Install rear planetary carrier on transmission case.

AT-215 697
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ASSEMBLY

/-~ Front planetary
carrier

Black side

Bracket

Retainer

SAT323F

e NI,
o - R
/E/ —‘(-’/[' Piston and retainer

i IrL ,"m A

T
o I
=

"~ assembly -, [

- 3 “r

s ‘@
A
N )

Band servo
piston stem

- Insert this point

(\(} 1
i
-

SAT324F

698

Assembly 2 (Cont’d)

12. Install thrust needle bearing on front planetary carrier, then
install them together on transmission case.

e Apply petroleum jelly to thrust needle bearing.

e Pay attention to direction of thrust needle bearing.

Install low and reverse brake piston according to the foliow-
ing procedures.

a. Set and align return springs to transmission case gutters as
shown in illustration.

13.

b. Set and align piston with retainer.

c. Install piston and retainer assembly on the transmission
case.

e Align bracket to specified gutter as indicated in illustra-
tion.
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ASSEMBLY
Assembly 2 (Contd)

d. Check that each protrusion of piston is correctly set to cor-
responding return spring as follows.
e Push piston and retainer assembly evenly and confirm

Fo K they move smoothly.
e If they can not move smoothly, remove piston and

oY retainer assembly and align return spring correctly as i3
S 7 : r/%/é instructed in step “a”.

Q‘?‘Q} %ﬂ\@\\

AVRRY A E]
Pisien and refainer ?J &:\Q? e
assembly ‘ SAT325F
N = KV31102400 e. Push down piston and retainer assembly and install snap =
Q™ T (434285 and ring.
/L £ JIA285-87] o
—C / _'/ -'_—(l\ EI@
PRl !
s J (’\ 7 \\ o~ '\:9?:‘\;"] -
— AN ] | i\\fﬂ@\ FE
S o P oo T
NS 4 Sl O S A fm
P Su e
Piston and retgi\er‘:\—@\§iig+a_ !
assembly 2N\ | = SAT326FB
. BT
Front Low one-way clutch 14. Install low one-way clutch to front planetary carrier by turn-
pranetary ing carrier in the direction of the arrow shown.

iyt

=Tl

SAT206F

Bt

15. Install snap ring with screwdriver.

e Forward clutch and bearing must be correctly installed
for snap ring to fit into groove of transmission case. 5T

gl
6]

BT
. . [,
16. Install needle bearing on transmission case.
e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing. EL

{3
iy

SATO20F
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ASSEMBLY

High clutch hub\@

Needle bearing

Front sur gear
N

Bearing race

SATO19F

High clutch drum

Needle bearing

High clutch hub

SATC18F

Needle bearing—" \ |

SATO17F

‘I Reverse clutch

(=)
i

SATO16F

input shaft assembly

SATO15F

700

Assembly 2 (Cont’d)

17. Install bearing race, needle bearing and high clutch hub on
front sun gear.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

18. Install needle bearing and high clutch drum on high clutch
hub.

19. Install needle bearing on high clutch drum.

e Apply petroleum jelly to needle bearing.
¢ Pay attention to direction of needle bearing.

20. Remove paper rolled around input shatft.
21. Install input shaft assembly in reverse clutch.

e Align teeth of reverse clutch drive plates before install-
ing.

22. Install reverse clutch assembly on transmission case.
e Align teeth of high clutch drive plates before installing.

AT-218



ASSEMBLY

Adjustment 2
When any parts listed below are replaced, adjust total end play

and reverse clutch end piay. &l
Part name Total end play Reverse clutch
end play B
s
Transmission case L L]
Overrun clutch hub L bl -
- =
Rear internal gear L ®
Rear planetary carrier L L
Rear sun gear ® e LG
Front planetary carrier ® ]
Front sun gear ® [ EG
High clutch hub L] ]
High clutch drum L 2 . EE
Cil pump cover ] [ )
Reverse clutch drum — ®
GL
AT
Oif pump TOTAL END PLAY
Gasket ' . 1. Adjust total end play “T,”.
Bearing race
' uj Needle 28,
T, bearing

High clutch drum

Reverse clutch drum
SAT213F

a. With original bearing race installed, place Tool onto oil
pump. The long ends of legs should be placed firmly on
machined surface of oil pump assembly. The gauging cylin- gf
der should rest on top of bearing race. Lock gauging cylin-
der in place with set screw.

Gauging 5
ylinder B§

Ei
Qil pump Bi
SAT214FA
&
b. Install gauging plunger into cylinder.
EL
|34
Gauging plunger
(J34291-25)
SAT215FA
701
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ASSEMBLY
Adjustment 2 (Cont’d)

¢. With needie bearing installed on high clutch drum, place
Tool legs on machined surface of transmission case (with
gasket). Then allow plunger to rest on needle bearing.

d. Measure gap between cylinder and plunger. This measure-

AT =, ment should give exact total end play.

High cluteh 174 % A Total end play “T,”;

' 0.25 - 0.55 mm (0.0098 - 0.0217 in)

o If end play is ouil of specification, decrease or increase
thickness of bearing race as necessary.

Gasket Available bearing race:

h Refer to SDS, AT-233.

Reverse ciutch
drum

2. Adjust reverse clutch drum end play “T,".

e

Reverse clutch drum

SAT218F

(434291) a. Place Tool on machined surface of transmission case {with
Gauging cylinder gasket). Then allow gauging cylinder to rest on reverse
clutch drum. Lock cylinder in place with set screw.

A T2
Reverse ciutch drum?’ |

SR NG Rl A

SAT219FA

b. Install gauging plunger into cylinder.
¢. With original thrust washer installed on oil pump, place Tool
legs onto machined surface of oil pump assembly. Then
allow plunger to rest on thrust washer.
\ d. Measure gap between cylinder and plunger with feeler
gauge. This measurement should give exact reverse clutch
Gauging plunger drum end play-
(J34290-6) Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in)
e |If end play is out of specification, decrease or increase
SATR14F thickness of thrust washer as necessary.
Availabie thrust washer:
Refer to SDS, AT-232.

SAT221F|

702 AT-220




ASSEMBLY

= | PK\\’J%:‘\\ Braike band Assembly 3
] e , 1. Install anchor end pin and lock nut on transmission case.
' 2, Place brake band on outside of reverse clutch drum. @l
Tighten anchor end pin just enough so that brake band is
evenly fitted on reverse clutch drum.
A
B
SAT198F
3. Place bearing race selected in total end play adjustment LG
Bearing race step on oil pump cover.
©/Thrus‘t washer e Apply petroleum jelly to bearing race. Ee
@ 4. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.
e Apply petroleum jelly to thrust washer. EE
GL
SATO13F]
Ol pump 5. Install oil pump assembly, baffle plate and gasket on trans- Hr
assembly mission case.

6. Tighten oil pump fixing bolts to the specified torque.

SATO12F

7. Install O-ring to input shaft.
e Apply ATF to O-ring.

©

Adjust brake band.

a. Tighten anchor end pin to the specified torque.
Anchor end pin: : _ EL
@ : 3.9-59Nm (0.4 - 0.6 kg-m, 35 - 52 in-Ib)

Back off anchor end pin two and a half turns.

c. While holding anchor end pin, tighten lock nut. D3

Lock nut:

] : 31-36 N'm (3.2 - 3.7 kg-m, 23 - 27 ft-Ib)

o

SATO14FA
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ASSEMBLY

4 (0.16)

1.5 (0.059) dia.

Unit: mm {in)

SAT371H

704

Assembly 3 (Cont’d)

9. Apply compressed air to oil holes of transmission case and
check operation of brake band.

10. Install final drive assembly on transmission case.

t1. Install oil tube on converter housing.'

12. Install O-ring on differential oil port of transmission case.

13. Install converter housing on transmission case.

e Apply locking sealant to mating surface of converter
housing.

AT-222
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Assembly 3 (Cont’d)

A

=

SATOOSF

14. install accumulator piston.

Servo release N-D accumuiator a. Check contact surface of accumulator piston for damage.
accumulator piston piston

Contact
surface SAT406DA

T

b. Install O-rings on accumulator piston.
o Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-232.

N-D accumulator

piston
Servo release |
accumulator
piston

B
SAT236FA
N-D c. Install accumulator pistons and return springs on transmis-
%/ Return accumulator sion case.
= spring  piston > e Apply ATF to inner surface of transmission case. 8T
o Sorvo Telease = Return springs:
accumulaior ur
P spring Refer to SDS, AT-233.
RS
ET
. , o (o1}
o 15. Install lip seals for band servo oil holes on transmission
Lip seals S case
(4 pieces) @ l-}g_e\ ’ . .
o e Apply petroleum jelly to lip seals. EL
(D3

SATO0EF
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L & R ail tube
SAT862HA

Manual valve
SATOO5F|

SAT241F

\g\ \/ Stopper ring
I&

Terminal
4 S

{1 body SAT416D

706

Assembly 3 (Cont’d)

16. Install L & R oil tube and oil steeve.

17. Install control valve assembly.
a. Insert manual valve into control valve assembly.

e Apply ATF to manual valve.

b. Set manual shaft in Neutral position.

¢. Install control valve assembly on transmission case while

aligning manual valve with manual plate.

d. Pass solenoid harness through transmission case and

install terminal body on transmission case by pushing it.

e. Install stopper ring to terminal body.

AT-224
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Assembly 3 (Cont’d)

f. Tighten bolts (D, & and @ .

Unit: mm (in) Bolt length, number and location:
O 5bolts £ = 40 (1.57)

&)
e

® 6bolis ¢ = 33 {1.30) Bolt @ @ ®
@® 2bolts { = 43.5(1.713)

40.0 33.0 435 .,
wpn . L
Bolt fength “¢* B o mmn) | s7sy | (1209) | (1713 A

Number of bolts 5 6 2 E

]
=

SATO04F

KT

18. Install oil pan.

a. Attach a magnet to oii pan.

b. Install new oil pan gasket on transmission case.

c. Install oil pan on transmission case.

e Always replace oil pan bolts as they are self-sealing
bolts. =)

e Tighten four bolts in a criss-cross pattern to prevent
dislocation of gasket.

d. Tighten drain plug to the specitied torque.

19. Install inhibitor switch.

a. Set manual shaft in “P” position.

b. Temporarily install inhibitor switch on manual shatt. &7
c. Move selector lever to “N” position.

e
3]

d. Use a4 mm (0.157 in) pin for this adjustment.

1) Insert the pin straight into the manual shaft adjustment hole.

2) Rotate inhibitor switch until the pin can also be inserted [
straight into hole in inhibitor switch.

e. Tighten inhibitor switch fixing bolts.

f. Remove pin from adjustment hole after adjusting inhibitor [T}
switch.

SAT245F
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o e

7 I - ‘argli’lg [J;Hpeﬁ‘l Washer

- rl@‘;m(\ﬁ?j&
%%f;”’ﬂr‘/ﬁ 'w:_\r :

|
Washer 2% % tuoe

Cil cooler

SATOD1FA

SAT430D

708

Assembly 3 (Cont’d)
20. Install oil charging pipe and oil cooler tube to transmission
case.

21. Install torque converter.

a. Pour ATF into torque converter.

e Approximately 1 liter (1-1/8 US qt, 7/8 Imp qt) of fluid is
required for a new torque converter.

e When reusing old torque converter, add the same
amount of fluid as was drained.

b. Install torque converter while aligning notches of torque
converter with notches of oil pump.

c. Measure distance “A” to check that torque converter is in
proper position.
Distance “A’’: 19 mm (0.75 in) or more

AT-226



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engire KA24DE
Automatic transaxie model RE4F04A RE4F04V @l
Autornatic transaxle assembly
Model code number BOX19 BOX20 &
Transaxle gear ratio
ist 2.785 _ EM
2nd 1.545
3rd 1.000
I
4t 0.694 LG
Reverse 2.272
Final drive 3.619 EG
Recommended oil Genuine Nissan ATF or equivalent
Qil capacity ¢ {US qt, imp gt) 9.4 (10, 8-1/4) EE
1=
Specifications and Adjustments
(o
VEHICLE SPEED WHEN SHIFTING GEARS CL
i Vehicle speed km/h (MPH)
Thro;llle posi Shif patiern T
fon D, - D, D, — D, D, - D, D, — D, G, - Db, D, —» D, 1, = 1, ul
Full throttle Comfort 62 - 70 114 - 122 179 - 187 175 - 183 105 - 113 41 - 49 62 - 70
(39 - 43) {71 - 76} (111 - 116} (109 - 114) (65 - 70) (25 - 30) (39 - 43)
42 - 50 78 - 86 124 - 132 75 - 83 41 - 49 5-13 62-70
Half throttle | Comfont (26 - 31) (48 - 53) (77 - 82) (47 - 52) (25 - 30) - 8) (39 - 43)
A
VEHICLE SPEED WHEN PERFORMING
LOCK-UP
- RA
Vehicle speed km/h (MPH)
Throttte position Shift patiern O switch Gear position
Lock-up “ON" Lock-up “OFF”
ON D, 105 - 113 (65 - 70) 53 - 61 (33 - 38) B
2/8 Comfort
OFF D, 86 - 94 (53 - 58) 83 - 91 (62 - 57)
STALL REVOLUTION LINE PRESSURE ST
Engine Stall revolution Engine speed Line pressure kPa (kg/om?, psi)
[W)
e rpm D, 2 and 1 positions R position RS
24D 2,150 -24
KA24DF 18 450 ldle 500 (5.1, 72} 853 (8.7, 124)
Stall 1,008 (11.2, 159) 1,863 (19, 270) BT
Fl&
EL
b
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve and plug return springs
Unit: mm {in)
lem
Parts
Part No. Free length Outer diameter
(18 | Pilot valve sprin 31742-80X14 36.0 (1.417) 8.1 (0.319)
g
1-2 accumulator valve spring 31742-80X16 20.5 (0.807) 7.0 (0.276)
@ 1-2 accumulator pisten spring 31742-80X19 49.3 (1.941) 18.6 (0.772)
@ 1st reducing valve spring 31742-80X05 27.0 (1.083) 7.0 {0.276)
Upper body
@ 2-3 timing valve spring 31742-80X18 30.5 (1.201) 6.6 (0.260)
Overrun clutch reducing vaive spring 31742-80X15 37.5 (1.476) 6.9 (0.272)
@ Torque converter relief valve spring 31742-80X07 31.0 (1.220) 9.0 (0.354)
@ Lock-up control valve 31742-80X17 39.5 {1.555) 11.0 (0.433)
@ Pressure regulator valve spring 31742-80X13 45,0 (1.772) 15.0 {0.591)
@ Overrun clutch control valve spring 31762-80X00 21.7 (0.854) 7.0 (0.276)
Accurnulator contro! valve spring 31742-80X02 22.0 (0.866) 6.5 (0.2586)
@3 | Shift valve A spring 31762-80X00 21.7 {0.854) 7.0{0.276)
Lower body -
(2 | shift vaive B spring 31762-80X00 21.7 (0.854) 7.0 {0.276)
@ 31742-41X15 30.5 (1.201) 9.8 (0.386)
® Pressure modifier vaive spring FO—— 220 (1.060) 60 0272)
@ Plug spring 31742-80X11 17.0 (0.669) 10.7 (0.421)
710 AT-228



SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)

Reverse clutch

Number of drive plates

Number of driven plates

Drive plate thickness

Number of drive plates 4
Number of driven plates 4
Drive plate thickness
mm {in)
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055)
Clearance mm {in)
Standard 0.45 - 0.85 (0.0177 - 0.0335)
Allowable limit 1.65 (0.0650)
T:_:;k?iis Part number
3.6 (0.142) 31537-80X70

mm {in}
Standard 1.6 (0.063)
Allowahle limit 1.4 (C.055)
Clearance mm (in}
Standard 0.5 - 0.8 (0.020 - 0.031)
Allowable limit 1.2 (0.047)
Thickngss Part number
mm {in})
6.6 (0.260) 31537-80X05
Thickness of retaining 6.8 (0.268) 31537-80X06
7.2 {0.283) 31537-80X08
4 (0.291) 31537-80X09
7.6.(0.299) 31537-80X20
7.8 (0.307) 31537-80x21
High clutch

Nurnber of drive plates

Number of driven plates

Drive plate thickness

mm (in)
Standard 1.6 (0.063)
Allowable limit 4 (0.055)

Clearance mm {in) _
Standard 1.8 - 2.2 (0.071 - 0.087)
Allowable limit 3.0 {0.118)

Thickngss Part number

mm {in)
Thickness of retaining 3.2 (0.126) 31537-80X11
plates 3.4 (0.134) 31537-80X12
3.6 (0.142) 31537-80X13
3.8 {0.150) 31537-80X14
4.0 {0.157) 31537-80X15

Thickness of retaining plates 3.8 (0.150) 31537-80X71
4.0 {(0.157) 31537-80X72
4.2 (0.165) 31537-80X73
4.4 (0.173) 31537-80X74
3.4 (0.134) 31537-80X75
Overrun clutch
Number of drive plates 3
Number of driven plates 5
Drive plate thickness
mm {(in}
Standard 1.6 (0.063)
Altowable limit 1.4 (0.055})
Clearance mm (in)
Standard 0.7 - 1.1 {0.028 - 0.043)
Allowabie limit 1.7 {0.067}
Thnckng 53 Part number
mm {in)
) B 3.0 (0.118) 31537-80X65
Thickness of retaining plates 3.2 (0.128) 31537-B0XB6
3.4 (0.134) 31537-80X67
3.6 (0.142) 31537-80X68
3.8 (0.150) 31537-80X69

AT-229
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

| Low & reverse brake | RE4F04V
Number of drive plates Thickness mm (in) Part number
Number of driven plates 0.44 (0.0173) 38424-51E10
Drive plate thickness Q.53 (0.0209) 38424-51E11
m (i) Viscous coupling side | 0.62 (0.0244) 38424-51E12
Standard 18 (0.071) 0.71 {0.0280) 38424-51E13
Allowable limit 1.6 (0.063) 0.80 (0.0315) A8424-51E14
Clearance mm in) 0.75 (0.0295) 38424-E3000
Standard 1.7 - 2.1 (0.067 - 0.083) 0.0 (0.0315) 38424-E3001
Allowable limit 3.1 (0.122) Differential case side 0.85 (0.0335) 38424 E3002
Thickness
mm (in) Part number 0.90 {0.0354) 38424-E3003
2.0 (0.079) 31667-80X00
2.2 (0.087) 31667-80X01
2.4 {0.094 31667-80X02 H = = H
Thickness of refaining plates | o %0.1 02; 667-B0X03 Differential side bearing preload
2.8(0110) | 31667-80X04 adjusting shims
3.0 (0.118) | 31667-80X05
3.2 (0.126) | 31667-80X06 RE4F04A
3.4 (0.134) | 31667-80XC7
8.0 (0.354) A1677-80X09 Thickness mm (in) Part number
Brake band 0.48 (0.0189) 31438-80X00
Anchor end pin tightening 0.52 (0.0205) 31438-80X01
torque 3.8-59{04-08 35-52) 0.56 (0.0220) 31438-80X02
N-m (kg-m, in-lb)
0.60 (0.0236) 31438-80X03
Number of returning revolu-
tions for anchor end pin 0.64 (0.0252) 31438-80X04
Lock nut tightening torgue 31-36 (3.2-37,23-27) 0.68 {0.0268) 31438-80X05
Nm (kg-m, ft-Io) 0.72 (0.0283) 31438-80X06
0.76 (0.0299) 31438-80X07

FINAL DRIVE

Differential side gear clearance

Clearance between side gear and
differential case with washer
mm (in)

0.1 - 0.2 (0.004 - 0.008)

0.80 {0.0315)
0.84 (0.0331)
0.58 (0.0346)
0.82 (0.0362)

31438-80X08
31438-80X09
31438-B0X10
31438-80X11

Differential side gear thrust washers

RE4F04A
Thickness mm (in) Part number
0.75 {0.0295) 38424-81X00

0.80 (0.0315)
0.85 (0.0335)
0.90 (0.0354)
0.95 (0.0374)

38424-81X01
38424-81X02
38424-81X03
38424-81X04

712
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SERVICE DATA AND SPECIFICATIONS (SDS)

RE4F04V

Specifications and Adjustments (Cont’d)
PLANETARY CARRIER AND OIL PUMP

Thickness mm (in)

Part humber

0.36 (0.0142)
0.40 (0.0157)
0.44 (0.0173}
0.48 (0.0189)
0.52 (0.0205)
0.56 (C.0220)
0.60 (0.0236)
0.64 {0.0252)
0.68 (0.0268)
0.72 (0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0348)
0.92 (0.0362)
.12 (0.0047)
0.16 {0.0063)
0.20 (0.0079)
0.24 (0.0094)
0.28 {0.0110)
0.32 (0.0126)

38753-56E00
38753-56E01
38753-56E02
38753-56E03
38753-56E04
38753-56E05
38753-56E08
38753-56E07
38753-56E08
38753-56E08
38753-56E10
38753-56E11
38753-56E12
38753-56E13
38753-56E14
38753-66E15
38753-56E16
38753-56E17
38753-56E18
38753-56E19
38753-56E20

Planetary carrier

Clearance between
planetary carrier and
pinion washer

mm (in)

Standard

Allowable limit

0.20 - .70 (0.0079 - 0.0276)
0.80 (0.0315)

Bearing preload

Differential side bearing

preload mm {in)

0.05 - 0.09 (0.0020 - 0.0035)

Turning torque

Turning torque of final drive
assembly N-m {kg-cm, in-Ib)

0.78 - 1.37 (8.0 - 14.0,6.9 - 12.2)

Clutch and brake return springs

Unit: mm (in)
Pars Free length Quter diameter
Forward clutch
{Overrun clutch) 21.4 (0.843) 10.3 (0.4086)
(22 pes)
High clutch
(12 pes) 22.5 (0.886) 10.8 (0.425)
Low & Raverse brake
(24 pes) 24.1 (0.949) 6.6 (0.260)

Oil pump side clear-
ance
mm {im)

Thickness of inner
gears and outer gears

0.030 - 0.050 {(0.0012 - 0.0020)
Inner gear
Thickness Part number

mm {in)
11.99 - 12.0
(0.4720 - g
0.4724) 31346-80X00
11.98 - 11.99
(0.4717 - g
0.4720) 31346-80X01
11.97 - 11.98
(0.4713 - ’
0.4717) 31346-80X02
Outer gear
Thickness Part number
mrrs (in)
11.99 - 12.0
{0.4720 - :
0.4724) 31347-80X00
11.98 - 11.99
(0.4717 - .
0.4720) 31347-80X01
11.97 - 11.98
(0.4713 - g
0.4717) 31347-80X02

Clearance between ail
pump housing and
outer gear

mm {in}

Standard

Allowable limit

0.111 - 0.181 (0.0044 - 0.0077)
0.181 (2.0071)

Qil pump cover seal
ring clearance
mm (i

Standard

Allowable limit

0.1 - 0.25 (0.0039 - 0.0098)
0.25 (0.0098)

INPUT SHAFT

Input shaft seal ring clearance

mm (in)

Standard

Allowable limit

0.08 - 0.23 (0.0031 - 0.0081)
0.23 (0.0091}

AT-231
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SERVICE DATA AND SPECIFICATIONS (SDS)

REDUCTION PINION GEAR
Turning torque

Specifications and Adjustments (Cont’d)

Tuming torgue of reduction pinion gear
N-m (kg-cm, in-ib}

0.05-0.39
(0.5 - 4.0, 0.43 - 3.47)

Reduction pinion gear bearing adjusting

shims

Thickness mim {in)

Part number

5.10 {0.2008)
5.12 {0.2016)
5.14 {0.2024)
5.16 (0.2031)
5.18 (0.2039)
5.20 (0.2047)
5.22 (0.2055)
5.24 (0.2063)
5,26 (0.2071)
5.28 (0.2079)
5.30 (0.2087)
5.32 (0.2094)
5.34 {0.2102)
5.36 (0.2110)
5.38 (0.2118)
5.40 (0.2126)
5.42 (0.2134)
5.44 {0.2142)
£.46 (0.2150)
5.48 (0.2157)
5.50 (0.2165)
5,52 (0.2173)
5.54 (0.2181)
5.56 (0.2189)
5.58 (0.2197)
5.60 (0.2205)
562 (0.2213)
5.64 (0.2220)
5.66 (0.2228)
5.68 (0.2236)
5,70 (0.2244)
5.72 {0.2252)
5.74 {0.2260)
£.76 {0.2268)
5.78 (0.2276)
5,80 {0.2283)
5.82 (0.2291)
5.84 {0.2299)
5.86 (0.2307)
5.88 (0.2315)
5.90 (0.2323)
5.92 (0.2331)
5.94 (0.2339)
5.96 (0.2346)
£.98 (0.2354)
6.00 (0.2362)
6.02 (0.2370)
6.04 (0.2378)
6.06 (0.2386)
6.08 (0.2394)
6.10 (0.2402)
6.12 (0.2409)
6.14 (0.2417)

31435-81X05
31439-81X06
31436-81X07
31435-81X08
31439-81X02
31439-81X10
31438-81X11
31439-81X12
31438-87X13
31438-81X14
31439-81X15
31439-81X16
31439-81X17
31439-81X18
31439-81X19
31439-81X20
31439-81X21
31439-81X22
31439-81X23
31439-81X24
31439-81X46
31438-81X47
31439-81X48
31439-81X49
31439-81X60
31432-81X61
31438-81X82
31438-81X63
31439-81X64
31439-81X65
31439-81X66
31439-81X67
31439-81X68
31439-81X69
31438-81X70
31439-81X71
31438-81X72
31439-81X73
31430-81X74
31430-81X75
31439-81X76
31439-81X77
31439-81X78
31439-81X79
31439-81X80
31439-81X81
31439-81X82
31438-81X83
31439-81X84
31439-82X00
31439-82x01
31429-82X02
31439-82X03

6.16 (0.2425)
6.18 (0.2433)
6.20 (0.2447)
6.22 (0.2449)
6.24 (0.2457)
.26 (0.2465)
6.28 {0.2472)
6.30 (0.2480)
6.32 (0.2488)
6.34 (0.2496)
6.36 (0.2504)
6.38 {0.2512)
6.40 {0.2520)
6.42 (0.2528)
6.44 (0.2535)
6.46 (0.2543)
6.48 (0.2551)
6.50 (0.2559)
6.52 (0.2567)
6.54 (0.2575)
6.56 (0.2583)
6.58 (0.2591)
6.60 {0.2598)

31439-82X04
31439-82X05
31439-82X06
31439-82X07
31439-82X08
31439-82X08
31439-82X10
31439-82X11
31439-82X12
31439-82X13
31439-82X14
31439-82X15
31438-82X16
31439-82X17
31439-82X18
31438-82X19
31439-82X20
31439-82X21
31439-82X22
31439-82X23
31439-82X24
31438-82X60
31439-82%61

REVERSE CLUTCH END PLAY

Reverse clutch end play

mm (in}

(.55 - 0.90 (0.0217 - 0.0354}

Thrust washers for adjusting reverse
clutch drum end play

Thickness mm (in} Part number
0.80 (0.0315) 31508-80X00
1.40 (0.0551) 31508-80X03
0.95 {0.0374} 31508-80X07
1.10 {0.0433) 31508-80X08
1.25 (0.0492) 31508-80X09
1.55 (0.0610) 31508-80X10
1.70 (0.0668) 31508-80X 11
1.85 (0.0728) 31508-80X12
ACCUMULATOR
O-ring
Unit: mm {in}
Accumulator Inner diameter Inner diameter
(Small) {Large)
Servo release accu- 26.9 (1.059) 44.2 (1.740)
muiater
N-I accumulator 34.6 (1.362) 39.4 (1.551)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
Return spring BEARING RETAINER

Unit: mm (in)

Seal ring clearance

Accumulator Free length Cuter diameter &
Bearing retainer seal ring clearance
Servo release accu- 52.5 (2.067) 20.4 (0.803) mm (in)
mulator
0.10-0.30
N-D accumulator 43.5 (1.713) 27.0 (1.063) Standard (0.0039 - 0.0118) [
Allowabie limit 0.30 (0.0118)
EN
BAND SERVO TOTAL END PLAY
Return spring Total end play mm {in)|  0.25 - 0.55 (0.0098 - 0.0217) ~
Unit: mm (in) L
Return spring Free length Outer diameter Bearing race for adjusting total end play
?;gns:rvo returmn 325 (1.280) 25.9 (1.020) Thickness mm {in} Part number L
0.8 (0.037) 31435-80X00
QD servo return
spdng 31.0 (1.220) 21.7 (0.854) 1.0 (0.039] 31435-80X01 EZ
1.2 (0.047) 31435-80X02
REMOVAL AND INSTALLATION 1.4 (0.055) 31435-80X03 )
Unit: mm (in) 1.6 (0.083) 31435-80X04 =
Distance between end of con- 1.8 (0.071) 31435-80X05
rter housi d - 19 (0.75 -
::ng: ousing and forgue con (0.78) 2.0 {0.079) 31435-80X06 T
0.9 {0.035) 31435-80X09
OUTPUT SHAFT 1.1 (0.043) 31435-80X10
Seal ring clearance 1.3 (0.051) 31435-80X11
Cutput shaft seal ring clearance 1.5 (0.059 31435-80x12 =
mm (in) 1.7 (0.067) 31435-80X13 re
010-025 1.9 (0.075) 31435-80X14
Standard (0.0039 - 0.0098) 2
i
Allowable limit 0.25 (0.0098)
G
End play [BR
Output shaft end play mm {in) 0-0.15 (0 - 0.0059)
&7
Output shaft adjusting shims
Thickness mm {in} Part number T:;:g:
0.80 {0.0315) 31438-80X60
0.84 (0.0331) 31438-80X61
0.58 (0.0346) 31438-80X62 BT
0.92 (0.0362) 31438-80X63
0.96 (0.0378) 31438-80%64
1.00 (0.0394) 31438-BOX6G .
1.04 (0.0409) 31438-80X66 &,
1.08 (0.0425) 3143B-80X67
1.12 {0.0441) 31438-B0X68
1.16 (0.0457) 31438-80X60
1.20 (0.0472) 31438-80X70 EL
D
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