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Component Procedures: Steering
Steering Column (Article 809716)

7

Parts and Labor (itype_189)

Labor

Qper ation | Qualifier Path | Skill | Std Hrs | Wy Hrs
---------------------- T T
Di agnose/ Test | System Diagnosis | B | 0.5 | 0.0

Diagrams and Routing Views (Article 1393170)
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System Schematic (Article 1393171)

Non Standards

- Electro Hydraulic Power Assist Steering (EHPAS) System Wiring Diagram (1393172)

- Electro Hydraulic Power Assist Steering (EHPAS) System Wiring Diagram [Electro Hydraulic Power Assist
Steering (EHPAS)] (1393173)

- System Wiring Diagram [Electro Hydraulic Power Assist Steering (EHPAS)] (1393174)

Steering Location Index (Article 1363728)



STEERING LOCATION INDEX

LawmiTe
|
|
T Power stesing d T [Soorng goar andTage
(See POWER STEERING FLUID (See STEERING GEAR AND LINKAGE
INSPECTION.) REMOVAL/INSTALLATION.
2| Steering wheel and column — (See STEERING GEAR AND LINKAGE
(See STEERING WHEEL AND COLUMN DISASSEMBLY.)
INSPECTION.) \ngePEETIEORI:N)G ‘GEAR AND LINKAGE
(Se0 STEERING WHEEL AND COLUM)
v OVALINS AL A COLUMN (Seo STEERING GEAR AND LINKAGE
3 |Steering shaft ASSEMBLY.)
(Seo STEERING SHAFT INSPECTION 5[ Power teerng ol pump (LB WITHTC)
A (Soe POWER STEERING OIL PUMP.
REMOVALINSTALLATION (L3 WITH TC].)
(See POWER STEERING OIL PUMP
DISASSEMBLY/ASSEMBLY [L3 WITH TC).)

6 | Electric power steering oit pump (LF, L3)
(See ELECTRIC POWER STEERING OIL
PUMP REMOVAL/INSTALLATION [LF, L3].)

7 | Steering angle sensor (LF, L3)
(See CLOCK SPRING REMOVAL/
INSTALLATION.)

(See STEERING ANGLE SENSOR
INSPECTION.)

EHPAS control module (LF, L3)

(See ELECTRO HYDRAULIC POWER

ASSIST STEERING (EHPAS) CONTROL MODULE
INSPECTION [LF, L3].)

(See ELECTRO HYDRAULIC POWER

ASSIST STEERING (EHPAS) CONTROL MODULE
CONFIGURATION [LF, L3].)

General Procedures (Steering) (Article 1392850)

Steering Technical Data (Article 1393129)
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STEERING TECHNICAL DATA

id065000800200

Item

Specification

Power steering fiuid type

ATF M-lli or equivalent (e.g. Dexron ® Il)

Power steering fluid capacity (approximate quantity)

LF, L3: 0.8 L {0.9 US gt, 0.7 Imp qt}
L3 WITH TC: 1.12 L {1.18 US qt, 0.99 Imp qt}

Oil pump fluid pressure (oil temperature 50—60 °C
{122—140 °F})

9.7—10.2 MPa {99.0—104.0 kgf/cm?, 1,407—1,479 psi}

Gear housing fluid pressure (oil temperature 50—60
°C {122—140 °F})

9.7—10.2 MPa {99.0—104.0 kgf/cm?, 1,407—1,479 psi}

Steering wheel play

0—30 mm {0—1.18 in} (When hydraulic operating)

Steering wheel force (reference value)

7.8 N-m {80 kgf-cm, 69 in-Ibf} or less

Steering shaft length

315—320 mm {12.41—12.59 in}

Steering rack runout

Large diameter portion (near point A): 0.15 mm {0.006 in} max.
Small diameter portion (near point B): 0.20 mm {0.008 in} max.

Tie-rod end rotational torque

0.5—3.0 N-m {6—30 kgf-cm, 5—26 in-Ibf}

Tie rod swing torque

0.4—4.0 N-m {5—40 Kkgf-cm, 4—35 in-Ibf}
[Pull scale reading 0.6—29.3 N {0.06—2.98 kgf, 0.14—6.58 Ibf}]

Pinion shaft rotation torque (center of rack + 90°)

LF, L3: 0.88—1.48 N-m {8.98—15.0 kgf-cm, 7.79—13.0 in-Ibf}
[Pull scale reading: 0.88—1.48 N-m {8.98—15.0 kgf-cm, 7.79—13.0
in-Ibfl/A (m {cm, in})]

L3 WITH TC: 1.45—2.05 N-m {14.8—20.9 kgf-cm, 12.9—18.1 in-Ibf}
[Pull scale reading: 1.45—2.05 N-m {14.8—20.9 kgf-cm, 12.9—18.1
in-Ibf)/A (m {cm, in})]

A: Length from the pinion shaft center to application point of pull scale

All Technical Service Bulletins (itype_100)

Tsbs

- Steering - EHPAS Technical Supplement (0600111, 2011/03/18)

- Recall - Loss Of Power Steering Assist (6010H, 2010/09/15)

- Power Steering - High Steering Effort/MIL/DTC C1099 (0600110, 2010/04/09)

- Steering/Suspension - Steering Wheel Off-Center (0200510R, 2011/11/05)

- Steering - In/Out Steering Wheel Play (0600310, 2010/08/13)

- Recall 10v374000: Loss Power Steering Assist (NHTSA10V374000, 2010/08/12)
- Interior - Leather Steering Wheel Coming Apart (0600508, 2008/04/04)

Customer Interest Bulletins (itype_109)

Tsbs

- Power Steering - High Steering Effort/MIL/DTC C1099 (0600110, 2010/04/09)
- Steering/Suspension - Steering Wheel Off-Center (0200510R, 2011/11/05)

- Steering - In/Out Steering Wheel Play (0600310, 2010/08/13)

- Interior - Leather Steering Wheel Coming Apart (0600508, 2008/04/04)

Repair Tips (itype_110)
Tsbs

- Steering - EHPAS Technical Supplement (0600111, 2011/03/18)

Steering Wheel and Column Inspection (Article 1419330)
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Foreword [Electro Hydraulic Power Assist Steering (EHPAS)] (Article 1419050)

FOREWORD [ELECTRO HYDRAULIC POWER ASSIST

STEERING

(EHPAS)]

" Before performing the steps in Symptom Troubleshooting, perform the On-board Diagnostic Inspection. To

inspect the DTC, follow the DTC Inspection steps. (See ELECTRO HYDRAULIC POWER ASSIST STEERING (EHPAS) ON-
BOARD DIAGNOSIS [ELECTRO HYDRAULIC POWER ASSIST STEERING (EHPAS)].)

See: Steering > Initial Inspection and Diagnostic Overview > On-Board Diagnostic (OBD) Test Description

Precaution [Electro Hydraulic Power Assist Steering (EHPAS)] (Article 1419051)



Diagnostic procedure

B3EC603W001

o Is there fluid leakage?

STEP INSPECTION ACTION |
1 RETRIEVE DTC FROM EHPAS CONTROL Yes [Record all DTC and go to the applicable DTC inspection.
MODULE No [Go to the next step.
e Are any DTCs present?
2 INSPECT STEERING WHEEL ASSIST Yes |Go to the next step.
FUNCTION No |Visually inspect the steering gear and linkage. Replace it if
¢ Disconnect the EHPAS control module the malfunction is found.
connector (2-pin).
» s the power steering assist function
changed?
3 INSPECT IF THERE IS ANY FLUID LEAK Yes |Replace it if necessary.
FROM THE EHPAS FLUID LINE No |Replace the EHPAS control module.

B3E0603W002




Power Steering Fluid Inspection (Article 1419028)

epub14zw3002

49 1232 670B
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49 G032 3A4A
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GAUGE
_ CLOSE VALVE
FLUID TEMPERATURE COMPLETELY.
50—60°C
{122—140°F) _ N

am3uuw0000005



GAUGE

OPEN VALVE
COMPLETELY.

FLUID TEMPERATURE
50—60°C
{122—140 °F}
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On-Board Diagnostic (OBD) Test Description (Article 1392847)

On-Board Diagnostic (OBD) Test Description

" The OBD test inspects the integrity and function of the EHPAS and outputs the results when requested by the
specific tests.

A On-board diagnostic test also:

- Provides a quick inspection of the EHPAS usually performed at the start of each diagnostic procedure.
- Provides verification after repairs to ensure that no other faults occurred during service.

" The OBD test is divided into 2 tests:

- Read/clear diagnostic results, PID monitor and record.

Read/clear diagnostic results

A This function allows reading or clearing of DTCs in the

EHPAS control module

memory.

PID/Data monitor and record

A This function allows access of certain data values, input signals, calculated values, and system status
information.

Electro Hydraulic Power Assist Steering (EHPAS) Control Module Configuration (Article 1392862)
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Reading Diagnostic Trouble Codes (Article 1418996)

Non Standards

- With Manufacturer's Scan Tool (1418997)

Clearing Diagnostic Trouble Codes (Article 1418998)

Non Standards

- With Manufacturer's Scan Tool (1418999)

PID/Data Monitor Table (Article 1419279)

PID/DATA Monitor Table

PID Name Unit EHPAS control
Condlitian/Specification Actlon R
CONT .
+ DTCs are dotectod: 1—255 | Partorrh inspection using
L’:‘;::;"’ of continuous = « NoDTCsare datectad: 0 |appropriata DTG. -
ENGRPM mew |+ Endine speed 1,000 rpm: ?Emg'ﬁgpc,%f” _
{Engine spoed signal) 1000 APM LF L3l )
Raplaca the EHPAS contral
odule,
MTR_AMP + Indicatos "
; purmp motor =
g’:ﬂn;z;mtormmnon A oparation curranl.
Replace the EMPAS control
odule.
RPM_ACT » Indicatos i
PUMmp moker _
fhctie 1}3".";‘;%:;55} FFM ravelution per minutes.
Repiace tha EFPAS control
module.
BPM_TET .
- Indicates purmp motor target
{Targat pump motor P | * . " -
| revoiurion par minutas) revolution per minutes.
STERFLFATE ] ] Tt steoTTg g
« Indicates stearing whoal || sensor. (Ses STEERING
ESlecring whod! solaon e Totatlon rate. ANGLE SENSOR 38, 0
o) INSPECTION.}
aplace tha contrel
BOARDT module.
{Printed tifeuit Board *ReC |« Indicates cireuit termpersture, -
temperatura}
VPWR Insgact the battary. (Sae -
v o 1G swilch ON: B+ BATTERY 1B, 2F
(Module suppty vollags) INSPECTION [LF, L3).}
Tnspect tha PCM., [See
+ Vohiclo s stopped: sl
[LF, L3]in Computers )
el KPH,MpH | O KPHOMPH Inspact tha instrumant -
(Vahicie spead) g + Vahicle spead 20 kmin (12 | JiFCR 00
mph}: 20 KPHAZMPH |\ cTRUMENT GLUSTER
INSPECTION.)

PID/Data Monitor and Record Procedure (Article 1419280)
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Symptom Troubleshooting [Electro Hydraulic Power Assist Steering (EHPAS)] (Article 1419249)

M, Symptom
1 Poor power steering assis!
2 xcessiva noise from electric power steering oil pump

No.1 Poor Power Steering Assist [Electro Hydraulic Power Assist Steering (EHPAS)] (Article

1419250)

NO.1 POOR POWER STEERING ASSIST [ELECTRO HYDRAULIC POWER ASSIST STEERING (EHPAS)]

idOBOga 1800200

1 | POOR POWER STEERING ASSIST

TROUBLESHOOTING HINTS

¢ Steering gear and linkage malfunction
+ EHPAS control module malfunction

» Power steering fluid leakage from electro hydraulic power assist steering (EHPAS) fluid line

Diagnostic procedure

STEP INSPECTION

ACTION .

MODULE
¢ Are any DTCs present?

1 RETRIEVE DTC FROM EHPAS CONTROL

Yes

Record all DTC and go to the applicable DTC inspection.

No

Go to the next step.

2 [INSPECT STEERING WHEEL ASSIST
FUNCTION

connector (2-pin).
» s the power steering assist function
changed?

Yes

Go to the next step.

e Disconnect the EHPAS control module

No

Visually inspect the steering gear and linkage. Replace it if
the malfunction is found.

FROM THE EHPAS FLUID LINE
¢ Is there fluid leakage?

3 INSPECT IF THERE IS ANY FLUID LEAK

Yes

Replace it if necessary.

No

Replace the EHPAS control module.

No.2 Excessive Noise From Electric Power Steering Oil Pump [Electro Hydraulic Power Assist

Steering (EHPAS) (Article 1419272)



NO.2 EXCESSIVE NOISE FROM ELECTRIC POWER STEERING OIL PUMP [ELECTRO HYDRAULIC POWER
ASSIST STEERING (EHPAS)]

id0603a1800600

2 | Excessive noise from electric power steering pump

TROUBLESHOOTING HINTS

e Airin EHPAS fluid line

¢ Low power steering fluid level

¢ Electric power steering oil pump is poor installation
¢ Mount rubber (on bracket) is deterioration

Diagnostic procedure
STEP INSPECTION ACTION
1 |INSPECT POWER STEERING FLUID LEVEL Yas | Go 1o the next slap.

- |ngp_ra.;1 powar staaring fluid leval whan Wao |Pea fluid.
BAgiIne is cokd, [SJE POWER STEERIMNG FLUID INSPECTION., |

+ |5 power steoring fuid lave) batwesn BAX
and MIM of the resarva 1ank?

2 |INSPECT AIR IH EHPAS FLUID LINE Yos |Troubleshooting completad. |
+ Parorm the ar blead. Mo | Go 1o nmd stap,
(Sea AIR BLEEDING )

s |5 ihe symplom solved?
3 |INSPECT ELECTRIC POWER STEERING QIL | Yos | Inspect the mount rubbar condition.

PUMP INSTALLATION 11 1k it rublber is detanoratlion, replace tha moun
‘= Inspect the alecidc power slaering ofl pump _|ubber. .
installation condifion. o | Install the elecirc powear steering ol pump progerly.

+ |5 the eleciric pomer ShHsring il pumg
installed propery?

Steering SST (Article 1419779)

STEERING SST

49 1232 670B 49 H002 671 49 G032 3A4A

Power steering Adapter F:@ Power steering
gauge set s - gauge adapter e @ @
= set

49 B034 202A 49 FO17 1A0 49 D032 316

Protractor .:
e

49 B032 323 49 N032 319A

Universal
wrench

Support block

49 F032 303

Handle Remover body Support plate
rod seal 7
49 T028 301
S
&)
H/T 6 &

49 G033 102 49 F015 002

Handle

49 F032 304 49 F032 310 49 H032 301
Body Protector Wrench E § 9

Dust boot Water seal
installer installer

49 G032 3A1 49 F032 301 49 F032 320

Power steering Installer A
pump hanger

Joint hose set

(Partof 49 F032
3A2)

i\

Abnormal wear/deterioration (itype_122)
Tsbs

- Interior - Leather Steering Wheel Coming Apart (0600508, 2008/04/04)
Difficult steering (itype_130)

Tsbs
- Power Steering - High Steering Effort/MIL/DTC C1099 (0600110, 2010/04/09)



Improper Alignment (itype_145)
Tsbs

- Steering/Suspension - Steering Wheel Off-Center (0200510R, 2011/11/05)
New / Updated Parts (itype_117)

Tsbs
- Steering - In/Out Steering Wheel Play (0600310, 2010/08/13)
- Interior - Leather Steering Wheel Coming Apart (0600508, 2008/04/04)

Safety (itype_107)

Tsbs
- Recall - Loss Of Power Steering Assist (6010H, 2010/09/15)
- Recall 10v374000: Loss Power Steering Assist (NHTSA10V374000, 2010/08/12)



