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ISSUE

This TSB article is being published as a
comprehensive Noise, Vibration and Harshness
(NVH) diagnostic procedure. This procedure will
also be in 2000 model year and future Workshop
Manuals in the NVH Section.

ACTION

Utilize the flowchart diagrams to work a problem
from SYMPTOM to SYSTEM to COMPONENT to
CAUSE. The tools and techniques section is
expanded to include ALL NVH diagnostic “tools”.
There are expanded SYMPTOM CHARTS to assist
with problem resolution. A revised NVH course is
available through regional training centers. The
course is “NVH Principals and Diagnostics”, course
code # 30s03t0. This course utilizes the same
techniques that are in the revised diagnostic
procedure.

Refer to the Noise, Vibration and Harshness Work
Shop Manual Section attached.

OTHER APPLICABLE ARTICLES: NONE
WARRANTY STATUS: INFORMATION ONLY

OASIS CODES: 497000, 597997, 701000, 702000,
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DESCRIPTION AND OPERATION

Noise, Vibration and Harshness (NVH)

Noiseisany undesirable sound, usually unpleasant in
nature. Vibration isany motion, shaking or trembling,
that can befelt or seen when an object moves back and
forth or up and down. Harshnessisaride quality issue
wherethe vehicle sresponseto theroad transmits
sharply to the customer. Harshness normally describes
afirmer than usual response from the suspension
system. Noise, vibration and harshness (NVH) isa
term used to describe these conditions, which
customers sense and result in varying degrees of
dissatisfaction. Although, acertain level of NVH
caused by road and environmental conditionsis
normal. Thissectionisdesigned to aid in thediagnosis,
testing and repair of NV H concerns.

Acceptable Noise, Vibration and Harshness

All internal combustion enginesand drivelines
produce some noise and vibration; operating in areal
world environment adds noisethat is not subject to
control. Vibration isolators, mufflers and dampers
reducetheseto acceptablelevels. A driver whois
unfamiliar with avehicle can think that some sounds
are abnormal when actually the sounds are normal for
thevehicletype. For example, Traction-Lok[]
differentials produce a slight noise on slow turns after
extended highway driving. Thisisacceptable and has
no detrimental effect on thelocking axlefunction. Asa
technician, itisvery important to befamiliar with
vehiclefeatures and know how they relateto NVH
concernsand their diagnosis. If, for example, the
vehicle has automatic overdriveit isimportant to test
drivethe vehicle both in and out of overdrive mode.

Diagnostic Theory
The shortest route to an accurate diagnosis results
from:

« system knowledge, including comparison with a
known good system.

» system history, including repair history and usage
patterns.

« condition history, especially any relationship to
repairs or sudden change.

» knowledge of probable causes.

* using asystematic diagnostic method that dividesthe
systeminto related areas.

Thediagnosis and correction of noise, vibration and

harshness concernsrequires:

 aroad or system test to determine the exact nature of
the concern.

» ananalysisof the possible causes.

* testing to verify the cause.

* repairing any concernsfound.

 aroad test or system test to make surethe concern
has been corrected or brought back to withina
acceptablerange.

Diagnostic Process

A good diagnostic processisalogical sequence of

stepsthat lead to the identification of acausal system.

Thefollowing flowcharts are agraphic representation

of the diagnostic process. Use the flowcharts as

follows:

» Choosethe appropriate flowchart.

* ldentify the operating condition that the vehicleis
exhibiting.

» Advancethrough the flowchart from left to right.

» Match the operating condition to the symptom.

* Verify thesymptom.

* |dentify which category or system could cause the
symptom.

* Refer to the diagnostic symptom chart that the
flowchart refersto.
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DESCRIPTION AND OPERATION (Continued)

NVH Diagnostic Procedure—Noiseand Har shness

Noise and Harshness

Operating Condition Symptom Symptom Category

Static - - — "
operation %—[ Noise occurs during part/system functioning H—| Stationary squeak & rattle |

|| whie Grinding or whine Ring geat/starter pinion noise |
Vehicle is oranking L [Ralel—{ Hangerheat shield/AC ine noise |

not moving
Atidle Idle noise
During gear Vehicle parked on steep incline H—' Normal noise on steep incline |

selection Vehicle parked on flat surface
Pitch increases :I -
[] with vehicle speed Tire nolse

Whine

Noise occurs
at specific
vehicle speed

High pitched noise

Low pitched noise
Drummin
Low frequency noise SI

Related to
vehicle speed

Whistles

at high speeds
Loudness N Noise and loudness
— roportional i
Speed related o ‘\J/ehpi’cle aeed L increases with speed Road noise
-—-NOISE

Noise varies with wind Wind noise
direction and speed
oo spee { Noise varies with engine RPM } {Engine noise]
Depends engine speed | Noise varies with engine RPM | Engine noise
moreon | |
HOowW Engine induced contact = ————
operated between components | Noise occurs on initial tip-in |
Wide open
throttle
Noise is continuous throughout WOT } { Exhaust/engine ground-out |
Acceleration
Light/

moderate % Engine/exhaust noise

acceleration

Turning Steering noise

Vehicle
is moving —| Clicking sound signaling ABS is active I Normal ABS noise
Braking
—| Continuous grinding/squeal I Brake noise
Noise is random or
— intermittent occurring Squeak & rattle
from road irregularities
Depends B oothol g
more on umpr?ot ze Noise changes from one -
WHERE [ | Moud hroa , road surface to another @I
operated smooth roa
Noise or harshness
— associated with a Harshness
“hard/firm ride”

A0008911
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DESCRIPTION AND OPERATION (Continued)

NHV Diagnostic Procedure— Vibration

Vibration
Operating Condition Symptom Symptom Category
— Wh|I.e Cranking vibration
— cranking
Vehicle is
not moving
Atidle [ 1dle boom/shakesvibration |
Vibration occurs at a
l?]glfted to particular vehicle speed (MPH) I Wheel high speed shake |
vehicle speed regardless of engine speed (RPM)
[v]
| —| Driveline shudder/vibration |
B
R | Speed related l—
A —{ Suspension shudder/shimmyl
T
|
D d
S meoﬁzno: Related Vibration occurs at a
— HOW engeina:esp:;d particular engine speed (RPM) I Engine run-up vibration I
operated regardless of vehicle speed (MPH)
Acceleration Take-off vibration
Turning Turning vibration
Brakin Brake vibrati
Vehicle 9 rake vibration
is moving
Clutching Clutch vibration
—| Transmission, auto i Automatic transmission vibration |
Shif@%——' Transmission, manual | shift lever/manual transmission vibration |
—@ { Transfer case vibrationl
{ Accelerator pedal vibration I
Cruising
speeds
Tire vibration
Driving at
low/medium Steering vibration
speeds
Depends
more on
WHERE Bump/ﬁothodle, %—' Road-induced vibration H—' Vibration may be normal |
operated rough roa
A0008912

Glossary of Terms
Acceleration-Light

Anincreasein speed at |essthan half throttle.

Acceleration-Medium

Anincreasein speed at half to nearly full throttle, such
as 0-97 km/h (0-60 mph) in approximately 30 seconds.

Acceleration-Heavy

Anincreasein speed at one-half to full throttle, such as

Ambient Temperature
The surrounding or prevailing temperature.

Amplitude

The quantity or amount of energy produced by a
vibrating component (G force). An extreme vibration
has ahigh amplitude. A mild vibration hasalow
amplitude.

Backlash
Gear teeth clearance.

0-97 km/h (0-60 mph) in approximately 20 seconds.
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DESCRIPTION AND OPERATION (Continued)

Boom
Low frequency or low pitched noise often
accompanied by avibration. Also refer to Drumming.

Bound Up
An overstressed i solation (rubber) mount that transmits
vibration/noiseinstead of absorbingit.

BrakesApplied

When the service brakes are applied with enough force
to hold the vehicle against movement with the
transmissionin gear.

Buffet/Buffeting
Strong noise fluctuations caused by gusting winds. An
example would bewind gusts against the side glass.

Buzz

A low-pitched sound like that from abee. Often a
metallic or hard plastic humming sound. Also
describes a high frequency (200-800 Hz) vibration.
Vibration feelssimilar to an electric razor.

Camber

Theangle of thewhedl inrelationto thetrue vertical as
measured looking from the front of the vehicle.
Camber is positive when thewheel angleisoffset so
that the top of thewheel is positioned away from the
vehicle.

PN

I
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DFO0078-A

Caster

The angle of the steering knuckle inrelation to the true
vertical as measured |ooking from the side of the
vehicle.

DF1718-A @

Item Description
1 Positive caster
2 Truevertical
3 Steering axis

Chatter
A pronounced series of rapidly repeating rattling or
clicking sounds.

Chirp
A short-duration high-pitched noise associated with a
dipping drive belt.

Chuckle
A repetitious|ow-pitched sound. A loud chuckleis
usually described as aknock.

Click
A sharp, brief, non-resonant sound, similar to actuating
aball point pen.

Clonk

A hydraulic knocking sound. Sound occurswith air
pocketsin ahydraulic system. Also described as
hammering.

Clunk/Driveline Clunk

A heavy or dull, short-duration, low-frequency sound.
Occursmostly onavehiclethat isaccelerating or
decelerating abruptly. Also described asathunk.
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DESCRIPTION AND OPERATION (Continued)

Coast/Deceleration

Releasing the accelerator pedal at cruise, allowing the
engineto reduce vehicle speed without applying the
brakes.

Coast/Neutral Coast
Placing the transmission range selector in NEUTRAL
(N) or depressing the clutch pedal while at cruise.

Constant Velocity (CV) Jaint
A joint used to absorb vibrations caused by driving
power being transmitted at an angle.

Controlled Rear Suspension Height
The height at which adesignated vehicle element must
be when driveline angle measurements are made.

Coupling Shaft
The shaft between the transfer case and thefront drive

axleor, in atwo-piecerear driveshaft, the front section.

CPS
Cycles per second. Same as hertz (Hz).

Cracks
A mid-frequency sound, related to squeak. Sound
varies with temperature conditions.

Creak
A metalic squeak.

Cruise
Constant speed on level ground; neither accelerating
nor decelerating.

Cycle
The process of avibrating component going through a
compl ete range of motion and returning to the starting
point.

Decibel
A unit of measurement, referring to sound pressure
level, abbreviated dB.

DriveEngineRun-Up (DERU) Test

The operation of the engine through the normal rpm
range with the vehicle standing still, the brakes applied
and the transmission engaged. Thistest isused for
noise and vibration checks.

DrivelineAngles

Thedifferences of aignment between the transmission
output shaft, the driveshaft, and the rear axle pinion
centerline.

DF1721-A

Driveshaft

The shaft that transmits power to therear axleinput
shaft (pinion shaft). In atwo-piece driveshaft, itisthe
rearmost shaft.

Drivetrain

All power transmitting componentsfrom the engineto
the wheels; includes the clutch or torque converter, the
transmission, thetransfer case, the driveshaft, and the
front or rear drive axle.

Drivetrain Damper

A weight attached to the engine, the transmission, the
transfer case, or the axle. It istuned by weight and
placement to absorb vibration.

Drone
A low frequency (100-200 Hz) steady sound, likea
freezer compressor. Also described asamoan.

Drumming

A cycling, low-frequency (20-100 Hz), rhythmic noise
often accompanied by a sensation of pressure on the
ear drums. Also described asalow rumble, boom, or
rolling thunder.

Dynamic Balance

Theequal distribution of weight on each side of the
centerling, so that when thewheel and tire assembly
spins, thereisno tendency for the assembly to move
from side-to-side (wobble). Dynamically unbalanced
wheel and tire assembliescan cause wheel shimmy.

Enginelmbalance
A conditioninwhich an engine’ s center massis not
concentric to the rotation center. Excessive motion.
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DESCRIPTION AND OPERATION (Continued)

EngineMisfire
When combustion in one or more cylinders does not
occur or occurs at thewrong time.

Engine Shake

An exaggerated engine movement or vibration that
directly increasesin frequency asthe engine speed
increases. It is caused by non-equal distribution of

massin the rotating or reci procating components.

Flexible Coupling
A flexiblejoint.

Float

A drive mode on the dividing line between cruise and
coast where the throttle setting matches the engine
speed with the road speed.

Flutter
Mid to high (100-200 Hz) intermittent sound dueto air
flow. Similar to aflag flapping in the wind.

Frequency

Therate at which acycle occurswithin agiventime.
Gravelly Fed

A grinding or growl in acomponent, similar to the feel
experienced when driving on gravel.

Grind

An abrasive sound, similar to using agrinding wheel,
or rubbing sand paper against wood.

Hiss

Steady high frequency (200-800 Hz) noise. Vacuum
leak sound.

H oot
A steady low frequency tone (50-500 Hz), soundslike
blowing over along neck bottle.

Howl
A mid-range frequency noise between drumming and
whine.

Hum
Mid-frequency (200-800 Hz) steady sound, likea
small fan motor. Also described asahowl.

Hz
Hertz; afrequency measured in cycles per second.

Imbalance
Out of balance; heavier on onesidethanthe other. Ina
rotating component, imbal ance often causes vibration.

Inboard
Toward the centerline of thevehicle.

Intensity

The physical quality of sound that relatesto the
strength of the vibration (measured in decibels). The
higher the sound’ samplitude, the higher theintensity
andviceversa

Isolate
To separate the influence of one component to another.

Knock
A heavy, loud, repetitious sound, like aknock on the
door.

M oan
A constant, low-frequency (100-200 Hz) tone. Also
described asahum.

Neutral EngineRun-Up (NERU) Test

The operation of the engine through the normal rpm
range with the vehicle standing still and the
transmission disengaged. Thistest isused to identify
enginerelated vibrations.

Neutralize/Nor malize
Toreturn to an unstressed position. Used to describe
mounts. Refer to Bound Up.

NVH

Noise, vibration and harshness. A term used to
describe conditions, which customers sense and result
invarying degrees of dissatisfaction.

Outboard

Away from the centerline of thevehicle.

Ping

A short duration, high-frequency sound, which hasa
dlight echo.

Pinion Shaft

Theinput shaft in adriving axlethat isusually apart of
the smaller driving or input hypoid gear of aring and
pinion gearset.

Pitch

The physical quality of sound that relatesto its
frequency. Pitch increases asfrequency increases and
viceversa.

Pumping Feel
A slow, pulsing movement.
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DESCRIPTION AND OPERATION (Continued)

Radial/L ateral
Radial isinthe plane of rotation; lateral isat 90 degrees
to the plane of rotation.

Radial Runout

Lateral Runout

DF1720-A

Rattle
A random and momentary or short duration noise.

Ring Gear
Thelarge, circular, driven gear in aring and pinion
gearset.

Road Test
The operation of the vehicle under conditionsintended
to produce the concern under investigation.

Roughness

A medium-frequency vibration. A dlightly higher
frequency (20 to 50 Hz) than ashake. Thistype of
vibration isusually related to drivetrain components.

Runout
Out of round and wobble.

Rustling
Intermittent sound of varying frequency (100-200 Hz),
sounds similar to shuffling through leaves.

Shake

A low-freguency vibration (5-20 Hz), usually with
visible component movement. Usually relatesto tires,
wheels, brake drums or brake discsif it isvehicle speed
sensitive, or engineif it isengine speed sensitive. Also
referred to asa shimmy or wobble.

Shimmy

An abnormal vibration or wobbling, felt asa
side-to-side motion of the steering wheel inthe
driveshaft rotation. Also described aswaddle.

Shudder
A low-frequency vibration that isfelt through the
steering wheel or seat during light brake application.

Slap
A resonance from flat surfaces, such as saf ety belt
webbing or door trim panels.

Slip Yoke/Slip Spline

Thedriveshaft coupling that allowslength changesto
occur while the suspension articulates and while the
driveshaft rotates.

Squeak
A high-pitched transient sound, similar to rubbing
fingers against aclean window.

Squeal
A long-duration, high-pitched noise.

Static Balance

Theequal distribution of weight around the whesd!.
Statically unbalanced wheel and tire assemblies can
cause abouncing action called wheel tramp. This
condition will eventually cause uneven tirewear.

Tap
A light, rhythmic, or intermittent hammering sound,
similar to tapping apencil on atable edge.

Thump
A dull beat caused by two items striking together.

Tick
A rhythmic tap, similar to aclock noise.

Tip-InMoan

A light moaning noise heard during light vehicle
acceleration, usually between 40-100 km/h (25-65
mph).

TIR
Total indicated runout

TireDeflection
Thechangeintirediameter inthe areawherethetire
contactsthe ground.

TireFlat Spots

A condition commonly caused by letting the vehicle
stand whilethetires cool off. Thiscondition can be
corrected by driving the vehicle until thetiresare
warm. Also, irregular tirewear patternsin thetiretread
resulting from wheel-locked skids.
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DESCRIPTION AND OPERATION (Continued)

TireForceVibration

A tirevibration caused by variationsin the
construction of thetirethat is noticeablewhen thetire
rotates against the pavement. This condition can be
present on perfectly round tires because of variationsin
theinner tire construction. Thiscondition can occur at
wheel rotation frequency or twice rotation frequency.

Transient
Momentary, short duration.

Two-PlaneBalance
Radia and |ateral balance.

Vibration

Any motion, shaking or trembling, that can befelt or
seen when an object moves back and forth or up and
down.

Whine
A constant, high-pitched noise. Also described asa
screech.

Whistle

High-pitched noise (above 500 Hz) with avery narrow
frequency band. Examples of whistle noisesarea
turbocharger or airflow around an antenna.

Wind Noise
Any noise caused by air movement in, out or around
thevehicle.

WOT
Wide-openthrottle

Toolsand Techniques

ElectronicVibration Analyzer (EVA)

The EV A isahand-held electronic diagnostic tool
which will assist in locating the source of unacceptable
vibrations. The vibration sensor can be remotely
mounted anywherein the vehiclefor testing purposes.
Theunit displaysthethree most common vibration
frequencies and their corresponding amplitudes
simultaneously. A bar graph providesavisual
reference of therelative signal strength (amplitude) of
each vibration being displayed and itsrelative G force.
Thekeypad isarranged to makethe EVA simpleto
program and use. Some of the functionsinclude the
ability to average readings aswell asrecord, play back
and freezereadings. The EV A hasastrobe balancing
function that can be used to detect imbalance on
rotating components such asadriveshaft or engine
accessories.

& & &

Part
Iltem Number Description

1 |— EVA screen

2 |— Frequency mode displayedin
romor Hz

3 |— Active sensor input (A or B)

4 | — Current active mode

5 |— G forceindicatorsor the
strongest frequenciesin
descending strength of each
vibration

6 |— Strength of each vibration

7 | — Frequency in rpm/Hz of each
vibration

TheEVA alowsfor asystematic collection of
information that is necessary to accurately diagnose
and repair NVH problems. For the best resullts, carry
out thetest asfollows:

a.  Testdrivethevehiclewiththevibration sensor
insidethevehicle.

b. Placethesensor inthevehicleaccordingtofeel.
— If thecondition isfelt through the steering

wheel, the sourceismost likely in the front of
thevehicle.

— A vibration that isfelt in the seat or floor only
will most likely befound inthedriveline,
drive axleor rear wheelsand tires.
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DESCRIPTION AND OPERATION (Continued)

C.

Record the readings. Also note when the condition
begins, when it reaches maximum intensity, and if
it tends to diminish above/bel ow acertain speed.

— Frequenciesshould bereadinthe‘‘avg’”
mode.

— Frequencies have arange of plusor minus 2.
A reading of 10 Hz can bedisplayed asan 8
Hz through 12 Hz.

Determine what the normal frequency isfor the
vehicle at aspecified speed. Multiply therear axle
ratio by the Hz (1 Hz per every 5 mph). Example:
A vehicletravelling 50 mph with a3.08 rear axle
ratio, the acceptable amount of Hz for the vehicle
at that speed would be 10 (1 Hz per every 5 mph)
X 3.08 (rear axleratio) = 30.8 Hz.

Placethe vibration sensor on or near the suspect
areaoutsidethevehicle.

Continue theroad test, driving the vehicle at the
speed the symptom occurs, and take another
reading.

Comparethereadings.

— A match in frequency indicates the problem
component or area.

— Anunmatched test could indicate the concern
is caused by the engine, torque converter, or
engineaccessory. Usethe EVA intherpm
mode and check if concernisrpm related.

— Example: A vibrationisfeltin the seat, place
the sensor on the console. Record the
readings. Place the vibration sensor on the rear
axle. Comparethereadings. If thefrequencies
arethe same, the axleisthe problem
component. Alsorefer to thefollowing chart
asareferenceto acceptablevibration and
noise ranges for the specified components.

A0008829

mmmmmmmmmmmmm

B 8 8 8 8 8

Item Part Number Description
1 — Acceptable
vibration ranges
for specified
components
2 — Hertz (Hz2)
3 — Miles per hour
(mph)
(Continued)
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DESCRIPTION AND OPERATION (Continued)

Item Part Number Description

First order tire
(onedisturbance
for each
revolution)

4 _

Second order tire
(two disturbances
for each
revolution)

6 — Driveline

Vibrate Softwar e[

Vibratesoftwarel] (Rotundatool number 215-00003)
isadiagnostic aid which will assist in pinpointing the
source of unacceptablevibrations. Theengine's
crankshaft isthe point of referencefor vibration
diagnosis. Every rotating component will havean
angular velocity that isfaster, slower, or the same as
theengine scrankshaft. Vibrate softwarel] calculates
the angular vel ocity of each component and
graphically represents these vel ocities on acomputer
screen and on aprinted vibration worksheet. The
following stepsoutline how Vibrate software[] helps
diagnose avibration concern:

 Enter thevehicleinformation. Vibratewill do all the
calculations and display agraph showingtire,
driveshaft and engine vibrations.

* PrintaVibration Worksheet graph. The printed
graph isto be used during the road test.

» Road test the vehicle at the speed where the vibration
ismost noticeable. Record the vibration frequency
(rpm) and the engine rpm on the worksheet graph.
The point on the graph where the vibration
frequency (rpm) reading and the engine rpm reading
intersect indi cates the specific component group
causing the concern.

— ANnEVA or equivalent tool capable of measuring
vibration frequency and engine rpm will be
needed.

* Provides pictures of diagnostic procedurestoaidin
testing components.

ChassisEAR

An electronic listening device used to quickly identify
noise and the location under the chassiswhilethe
vehicleisbeing road tested. The chassisEARS can
identify the noise and |l ocation of damaged/worn wheel
bearings, CV joints, brakes, springs, axle bearingsor
driveshaft carrier bearings.

EngineEAR

An electronic listening device used to detect even the
faintest noises. The EngineEA RS can detect the noise
of damaged/worn bearingsin generators, water pumps,
A/C compressors and power steering pumps. They are
also used to identify noisy lifters, exhaust manifold
leaks, chipped gear teeth and for detecting wind noise.
The EngineEAR hasasensing tip, amplifier, and
headphones. Thedirectional sensingtipisused to
listen to the various components. Point the sensing tip
at the suspect component and adjust the volume with
theamplifier. Placing thetip in direct contact with a
component will reveal structure-borne noise and
vibrations, generated by or passing through, the
component. Variousvolumelevelscanreveal different
sounds.

Ultrasonic L eak Detector

The Ultrasonic Leak Detector isused to detect wind
noises caused by leaks and gapsin areaswherethereis
weather-stripping or other sealing material. It isalso
used to identify A/C leaks, vacuum leaksand
evaporative emission noises. The Ultrasonic Leak
Detector includes amulti-directional transmitter
(operating in the ultrasonic range) and ahand-held
detector. Thetransmitter isplaced inside the vehicle.
On the outside of the vehicle, the hand-held detector is
used to sweep the areaof the suspected leak. Asthe
source of the leak is approached, abeeping soundis
produced which increasesin both speed and frequency.

Squeak and Rattle Repair Kit

The squeak and rattle repair kit contains lubricants and
self-adhesive material sthat can be used to eliminate
interior and exterior squeaks and rattles. The kit
consists of thefollowing materias:

» PVC (soft foam) tape
 Urethane (hard foam) tape
 Flocked (black fuzzy) tape
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* UHMW (frosted) tape
» Squeak and rattle il tube
» Squeak and rattle grease tube

Squeak & Rattle Repair Kit

DF1753-A

TracingPowder

Tracing powder isused to check both the uniformity of
contact and the tension of aseal against its sealing
surface. Thesetests are usually done when a suspected
air leak/noise appearsto originate from the seal areaor
during thealignment and adjustment of acomponent
to aweatherstrip. Tracing powder can be ordered from
Crest Industriesas ATR Leak Trace. Their toll-free
number is1-800-822-4100. Carry out thetracing
powder test asfollows:

DF1711-A

DF1712-A

a. Cleantheweatherstrip.

b. Spray thetracing powder on the mating surface
only.

c. Closethedoor completely. Do not slam the door.

d. Openthedoor. Animprintismadewherethe
weatherstrip contacted the mating surface seal.

Gapsor afaint imprint will show wherethereis
poor contact with the weatherstrip.

Dollar bill or 3x5Card

Place adollar bill or 3x5 card between the weatherstrip
and the sealing surface, then close the door. Slowly
withdraw the bill or 3x5 card after the door isclosed
and check the amount of pressure on the weatherstrip.
There should be amedium amount of resistance asthe
dollar bill or 3x5 card iswithdrawn. Continue around
theentire seal area. If thereislittle or no resistance, this
indicatesinsufficient contact to form agood seal. At
these points, the door, the glass, or the weatherstripis
out of alignment.

DF1710-A
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Noise, Vibration and Harshness (NVH)

Special Service Tool(s)

ChassisEAR
107-R2102 or Equivaent

Electronic Vibration Analyzer
014-00344 or Equivalent

EngineEAR
107-R2100 or Equivalent

Ultrasonic Leak Detector
134-R0135 or Equivaent

ST2314-A

Diagnostic Process

To assist the service advisor and the technician, a
Write-up Job Aid and an NVH Diagnostic Guide are
included with thismaterial. The Write-up Job Aid
servesasaplaceto record all important symptom
information. The NV H Diagnostic Guide servesasa
placeto record information reported on the Write-up
Job Aid aswell asdatafrom thetesting to be carried
out.

To begin asuccessful diagnosis, fill out theNVH
Diagnostic Guide, record the reported findings, then
proceed to each of the numbered process stepsto
complete the diagnosis.
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REPAIR
“WRITE-UP” JOB AID ORDER #
CUSTOMER
CONCERN #
VEHICLE HOW VEHICLE VEHICLE VEHICLE WHEN AMBIENT
SPECIFIC SENSE IDENTIFICATION SYMPTOM AREA OFTEN? OPERATING MODE | CONDITIONS | SPEED(mph)| VEHICLEIS? |  CONDITION
AND LOCATION ON VEHICLE Front of Vehicle Always Start Up Accessories On 0 Tuming Left ° Below Zero
OF CUSTOMER SYMPTOM(S) Engine Compartment | Daily[AM] [P Idle (define below) 19| Turning Right | Below Freezing (0>-19")
INSTRUCTIONS: Check below sense affected Dagh Conditional Gear Selection Windows Open 1019 | OverBumps |Below Freezing (20°-32)
and loation of concernon the generic vehicle Steering Wheel Accel Light il 2-9 Up Hills B4
'""S"a“}’ft‘(da'ke“‘“eremﬂ'e,ﬂﬁa)-"'usC"C'e Acceleator Pedal Acoel Moderate Haulng 339 | Downils 50°60°
Approprate esponsestohergnt. BiakePedal | [ menmient Accel Heary Towing 049 | Shifing 049
NOTE: Shaded backgrounds indicate caution Cluch Pedal Unknown Steady Sp?ed Snow Plowing 50-59 Palkeq 90°+
areas. Selection of two or more caution areas Seat Deceleration Other 60-69 InTrafic Sunny
“flag” difficult repairs. In general, shaded areas Rear of Vehicle Neutral (define below) 70+ Dry
arethe more difficult toverify and repair, and Top of Vehicle Reverse ENGINE Windy
require all applicable columns to be completed. Floor Pan Stopping/Braking TEWP WetHumid
SEE | FEEL Underyehicle Cold Rain
? YES % ves | | Other (define below) Normel Snow
=[] [] Hot lee
HEAR SHELL WHAT THE CUSTOMER SAID
@ YES b YES YES NO
SERVICE ADVISOR Ho
A[B[C]D[E]F
AT DD
1 ) ™ SHOP FOREMAN
2 / ENGINE] \
3| _______ 014
4 —— SERVICE MANAGER
1 ™~
5
& B QC MANAGER b
\==t]
6 #F FRONT DD
TECHNICIAN
7 MID
VERIFIED WITH CUSTOMER
8 REAR
OASIS SYMPTOM CODE(S) VIN NUMBER
| Y (D000
DF1687-B
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DF1688-A

NVH DIAGNOSTIC GUIDE

Dealer: Date:
PA.Code:_ Order No Technician:

Owner’s Name: Address:

Phone No. Home: Work:

Vehicle Make: Model: Year:

VIN: Mileage: Engine: Trans: Axle:

OWNER’S DESCRIPTION OF COMPLAINT:
Did Condition Exist When Vehicle Was New? Yes / No (circle one)
How Did Condition Begin? Gradually [ Suddenly [

At What Mileage Did It Occur Or Begin Occuring?
Which Driving Conditions Affect The Vehicle?

Light Accel O Closed Throttle Decel [] Brakes Applied/Released [
Medium Accel [ Coast (Float) O Driving The Vehicle: Straight [
Heavy Accel [ Constant Speed O Cornering [

Is Vibration Noticed? If So, Where:
Seat [ Steering Wheel [1 Instrument Panel (] Floor (1 Body Panels[]  Ft/Rr of Vehicle [

Is There Sound Or Sensation Of Sound? Yes / No (circle one)

If So, Describe The Sound :
Boom [ Hum O Whine [ Growl [ Other:
Drone [ Tip-In-Moan [] Squeak [ Rattle []

PREDRIVE CHECKS

Tire Condition/Pressure:

Vehicle Body Damage?

Other:

ROAD TEST:

Vibration/Noise Occurs:
VehicleSpeed____ Accel ___ VibrationFrequency_____ Hz/RPM
GearRange_ Decel/Coast_____ Engine Speed RPM

ENGINE RUN-UP TESTS

Neutral Engine Run-Up (NERU)Yes / No Engine RPM Vibration/Frequency Hz/RPM
Drive Engine Run-Up (DERU) Yes/No Engine RPM Vibration/Frequency Hz/RPM
Drivetrain Run-Up (DTRU) Yes/No Engine RPM Vibration/Frequency. Hz/RPM
Indicate Suspected Area of Concern:
Tire/Wheel/Brakes [] Engine/Accessory [ Rear [
Driveline/Axle O Susp/Steering O Right []
Body O Front O Left [
Other
Equipment Used:
Reed Tachometer [ Electronic Noise Detector [ Tape O
Engine Tachometer [ Ultrasonic Leak Detector [] Other
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WHEEL/TIRE/BRAKES CHECK:
Balance Check Yes / No
Maximum Runout Allowed:

Wheel: Radial — Lateral
Tire: Radial _—____ Lateral
Measured Runout:
Tire/Wheel Radial: LF LR RF RR
Lateral: LF LR RF RR
Wheel Only Radial: LF LR RF RR
Lateral: LF LR RF RR
SUSPENSION INSPECTION:
Can Cause: Shimmy [ Clunk [] Squeak [ Harshness []
Suspension Bushings: Loose [1 worn O Missing (] OK O
Front Upper Control Arm [] Stabilizer (sway bar) [ Rear Lower Control Arm []
Front Lower Control Arm [] Rear Upper Control Arm [] Rear Upper Control Arm [
Other
Suspension/Steering Components: Loose Worn Missing OK
Ball Joints O Idler Arm O Pitman Arm
Shock Absorbers F/R [ Center Link O Steering Gear
Springs F/R O Tie Rod Ends/Sleeve [ Steering Coupler [
DRIVESHAFT CONDITION: Noise [] Vibration []
Balance Weights Missing/Other Visual Defects? Yes / No
Maximum Allowable Runout:
Actual Runout: Front Middle Rear
Two-Piece Driveshaft Runout: Front Rear
Middle Support Bearing: Loose [ Damaged [] Worn [ Other
Suspect Driveshaft Balanced? Yes / No
Pinion Angle: Engine Height: Specification Actual
Pinion Angle: Specification Actual
Driveline Angle - Truck: Specification Actual
ENGINE/ACCESSORY CHECK:
Visual Inspection for Damage or Grounded Condition:
Powertrain Mounts [ Fuel Lines (] A/C Lines (]  Power Steering/Cooler Lines [
Air Intake [] Accessories [ Exhaust [] Radiator/Condensor []
BODY (NOISE/RATTLE)
Indicate Suspected Area of Concern: Doors (1  Windows (1  Dash Panel (1 Other
Tests Used to Isolate
NVH Concern: Vacuum/Leak Detector ~ []  Ultrasonic Leak Detector [] Tracing Powder [
Electronic Noise Detector []  Other
ROAD/ENGINE RUN-UP TESTS: Improved? Yes / No Vehicle Acceptable? Yes / No
Comments:

A0008914
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1: Customer Interview

The diagnostic process starts with the customer
interview. The service advisor must obtain asmuch
information as possible about the problem and take a
test drive with the customer. There are many waysa
customer will describe NVH concernsand thiswill
help minimize confusion arising from descriptive
language differences. It isimportant that the concernis
correctly interpreted and the customer descriptionsare
recorded. During theinterview, ask thefollowing
guestions:

* Whenwasit first noticed?

 Didit appear suddenly or gradually?

+ Did any abnormal occurrence coincide with or
proceed it’ s appearance?

Use the information gained from the customer to

accurately begin the diagnostic process.

2: Pre-Drive Check

It isimportant to do a pre-drive check before road
testing the vehicle. A pre-drive check verifiesthat the
vehicleisrelatively safeto drive and eliminates any
obviousfaultson thevehicle.

The pre-drive check consists of abrief visual
inspection. During this brief inspection, take note of
anything that will compromise safety during theroad
test and make those repairg/adjustments before taking
thevehicleon theroad.

3: Preparing for the Road Test

Observethefollowing when preparing for the road
test:

* Review theinformation recorded onthe NVH
Diagnostic Guide. It isimportant to know the
specific concern the customer haswith the vehicle.

» Do not bemisled by the reported location of the
noise/vibration. The cause can actually be some
distance away.

» Remember that the vibrating source component
(originator) may only generate asmall vibration.
Thissmall vibration caninturn cause alarger
vibration/noise to emanate from another receiving
component (reactor), dueto contact with other
components (transfer path).

» Conduct theroad test on aquiet street whereitissafe
to duplicate the vibration/noise. Theideal testing
routeisan open, low-traffic areawhereit ispossible
to operate the vehicle at the speed in which the
condition occurs.

* If possible, lower theradio antennain order to
minimize turbulence. Identify anything that could
potentially make noise or be asource of wind noise.
I nspect the vehicle for add-on itemsthat create
vibration/noise. Turn off theradio and the heating
and cooling system blower.

» Theengine speed isanimportant factor in arriving at
afinal conclusion. Therefore, connect an accurate
tachometer to the engine, evenif thevehiclehasa
tachometer. Use atachometer that has clearly
defined increments of lessthan 50 rpm. This
ensures an exact engine speed reading.

4: Verify the Customer Concern

Verify the customer concern by carrying out aroad
test, an engine run-up test, or both.

Thedecision to carry out aroad test, an engine run-up
test, or both depends on the type of NVH concern. A
road test may be necessary if the symptom relatesto
the suspension system or is sensitiveto torque. A drive
engine run-up (DERU) or aneutral engine run-up
(NERU) test identifies noisesand vibrationsrelating to
engine and drivetrain rpm. Remember, a condition will
not always beidentifiable by carrying out thesetests,
however, they will eliminate many possibilitiesif
carried out correctly.




100-04-18

Noise, Vibration and Harshness

100-04-18

DIAGNOSIS AND TESTING (Continued)

5: Road Test

Note: It may be necessary to havethe customer ride
along or drive the vehicleto point out the concern.
During theroad test, take into consideration the
customer’ sdriving habits and the driving conditions.
The customer’ s concern just may be an acceptable
operating condition for that vehicle.

Thefollowingisabrief overview of eachtest inthe
order inwhichit appears. A review of thisinformation
helpsto quickly identify the most appropriate process
necessary to make asuccessful diagnosis. After
reviewing thisinformation, select and carry out the
appropriatetest(s), proceeding to the next step of this
process.

» TheSlow Acceleration Test isnormally thefirst test
to carry out when identifying an NV H concern,
especially when aroad test with the customer is not
possible.

» TheHeavy Acceleration Test helpsto determineif
the concernistorque-related.

» TheNeutral Coast Down Speed Test helpsto
determineif the concernisvehicle speed-related.

» The Downshift Speed Test hel psto determineif the
concern isengine speed-related.

» The Steering Input Test hel psto determine how the
wheel bearings and other suspension components
contribute to avehicle speed-related concern.

» TheBrake Test helpstoidentify vibrationsor noise
that are brakerelated.

» The Road Test Over Bumps hel psisolate a noise that
occurswhen driving over arough or bumpy surface.

» The Engine Run-Up Testsconsist of the Neutral
Run-up Test and the Engine Load Test. Thesetests
help to determineif the concernisengine
speed-related.

» TheNeutral Run-up Testisused asafollow-up test
to the Downshift Speed Test when the concern
occursatidle.

» TheEngine Load Test helpstoidentify
vibration/noise sensitive to engine load or torque. It
a so helpsto reproduce engine speed-related
concernsthat cannot be duplicated when carrying
out the Neutral Run-up Test or the Neutral Coast
Down Test.

» The Engine Accessory Test helpsto locate faulty
belts and accessoriesthat cause engine speed-related
concerns.

» TheVehicle Cold Soak Procedure helpstoidentify
concernsoccurring during initial start-up and when
an extended time lapse occurs between vehicle

usage.
Slow Acceleration Test
To carry out thistest, proceed asfollows:

» Slowly accelerate to the speed where the reported
concern occurs. Note the vehicle speed, the engine
rpm and, if possible, determinethe vibration
frequency.

 Attempt to identify from what part of the vehiclethe
concerniscoming.

 Attempt to identify the source of the concern.
* Proceed asnecessary.

Heavy Acceleration Test

To carry out thistest, proceed asfollows:

» Accderate hard from 0-64 km/h (0-40 mph).
» Decelerateinalower gear.

» Theconcernistorquerelated if duplicated while
carrying out thistest.

* Proceed as necessary.

Neutral Coast Down Speed Test
To carry out thistest, proceed asfollows:

* Driveat ahigher rate of speed than wherethe
concern occurred when carrying out the Slow
Acceleration Test.

» Placethetransmissionin NEUTRAL and coast
down past the speed where the concern occurs.

» Theconcernisvehicle speed-related if duplicated
while carrying out thistest. Thiseliminatesthe
engine and the torque converter as sources.

« |f the concernwas not duplicated while carrying out
thistest, carry out the Downshift Speed Test to verify
if the concernisengine speed related.

* Proceed as necessary.

Downshift Speed Test
To carry out thistest, proceed asfollows:

 Shiftinto alower gear than the gear used when
carrying out the Slow Acceleration Test.

* Driveat the engine rpm where the concern occurs.
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» Theconcernisengine speed related if duplicated
while carrying out thistest. Thiseliminatesthetires,
wheels, brakes and the suspension components as
Sources.

* If necessary, repeat thistest using other gears and
NEUTRAL to verify theresults.

* Proceed asnecessary.

Steeringlnput Test
To carry out thistest, proceed asfollows:

* Driveat the speed where the concern occurs, while
making sweeping turnsin both directions.

« |f the concern goes away or getsworse, the wheel
bearings, hubs, U-joints (contained in the axles of
4WD applications), and tiretread wear areall
possible sources.

* Proceed asnecessary.

BrakeTest
To carry out thistest, proceed asfollows:

» Warmthe brakesby slowing thevehicleafew times
from 80-32 km/h (50-20 mph) using light braking
applications. At highway speeds of 89-97 km/h
(50-60 mph), apply the brake using alight pedal
force.

» Accelerateto 89-97 km/h (55-60 mph).

* Lightly apply the brakesand slow the vehicleto 30
km/h (20 mph).

* A brakevibration noise can befelt in the steering
wheel, seat or brake pedal. A brake noise can be

heard upon brake application and diminish when the
brakeisrelease.

Road Test Over Bumps
To carry out thistest, proceed asfollows:

* Drivethevehicle over abump or rough surface one
wheel at atimeto determineif the noiseiscoming
from the front or the back and the | eft or the right
side of thevehicle.

* Proceed as necessary.

Neutral EngineRun-up (NERU) Test
To carry out thistest, proceed asfollows:

* |nstall atachometer.

* Increasetheenginerpmup fromanidieto
approximately 4000 rpm whilein PARK on front
wheel drive vehicleswith automatic transmissions,
or NEUTRAL for all other vehicles. Notethe engine
rpm and, if possible, determinethevibration
frequency.

 Attempt to identify what part of the vehiclethe
concerniscoming from.

 Attempt to identify the source of the concern.
* Proceed as necessary.

DriveEngineRun-up (DERU) Load Test
To carry out thistest, proceed asfollows:

« /AN WARNING: Block thefront and rear
whedls, and apply theparking brakeand the
servicebrake, or injury to personnel can result.

AN\ CAUTION: Donot carry out theEngine

L oad Test for morethan five secondsor damageto
thetransmission or transaxle can result.

Block the front and rear wheels.

* Apply the parking brake and the service brake.
* Install atachometer.

« Shift thetransmissioninto DRIVE, and increase and
decreasethe enginerpm between anidleto
approximately 2000 rpm. Note the engine rpm and,
if possible, determinethe vibration frequency.

* Repesat thetestin REVERSE.

* |f thevibration/noiseis duplicated when carrying out
thistest, inspect the engine and transmission or
transaxle mounts.

* |f theconcernisdefinitely engine speed-related,
carry out the Engine Accessory Test to narrow down
the source.

* Proceed as necessary.
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EngineAccessory Test
To carry out thistest, proceed asfollows:

« /AN WARNING: Block thefront and rear
whedls, and apply theparking brakeand the
servicebrake, or injury to personnel can result.

AN CAUTION: Limit enginerunningtimeto one
minuteor lesswith beltsremoved or seriousengine
damagewill result.

Note: A serpentinedrive belt decreases the usefulness
of thistest. In these cases, use avibration anayzer,
such asthe EVA, to pinpoint accessory vibrations. An
electronic listening device, such asan EngineEAR,
will also help to identify noises from specific
accessories.

Remove the accessory drive belts.

* Increasethe engine rpm to where the concern occurs.

« |f thevibration/noise isduplicated when carrying out
thistest, the belts and accessories are not sources.

« |f the vibration/noise was not duplicated when
carrying out thistest, install each accessory belt, one
at atime, to locate the source.

VehicleCold Soak Procedure
To carry out thisprocedure, proceed asfollows:

 Test preparationsinclude matching customer
conditions (if known). If not known, document the
test conditions: gear selection and engine rpm.
Monitor the vibration/noise duration with awatch
for up to three minutes.

* Park the vehiclewheretesting will occur. The
vehicle must remain at or below the concern
temperature (if known) for 6-8 hours.

» Before starting the engine, conduct avisual
inspection under the hood.

» Turnthekey on, but do not start the engine. Listen
for thefuel pump, anti-lock brake system (ABS) and
air suspension system noises.

» Start theengine.

« AN\ CAUTION: Never probemoving parts.

I solate the vibration/noise by carefully listening.
Move around the vehicle whilelistening to find the
general location of the vibration/noise. Then, search
for amore preciselocation by using a stethoscope or
EngineEAR.

» Refer toldle Noise/Vibration in the Symptom Chart
to assist with the diagnosis.

6: Check OASIS/TSBs/Repair History

After verifying the customer concern, check for

OASI Sreports, TSBsand the vehicle repair history for
related concerns. If information relatingto a
diagnosis/repair isfound, carry out the procedure(s)
specified in that information.

If noinformation isavailable from these sources, carry
out the vehicle preliminary inspection to eliminate any
obviousfaults.

7: Diagnostic Procedure

Qualifying the concern by the particular sensation
present can help narrow down the concern. Alwaysuse
the‘‘symptom’’ to‘‘system’” to‘‘component’’ to
“*cause’’ diagnosistechnique. Thisdiagnostic method
dividesthe problem into related areasto correct the
customer concern.

* Verifythe'‘symptom’’.
» Determinewhich'‘system(s)’’ can causethe
“*symptom’”.

— If avibration concernisvehicle speed related,
thetire and wheel rpm/frequency or driveshaft
frequency should be calculated.

— If avibration concernisengine speed related, the
engine, engine accessory or enginefiring
freguencies should be calcul ated.

» After determiningthe‘‘system’’, usethe diagnostic
toolsto identify the worn or damaged

‘‘components’’.

* After identifying the‘‘components’, try to find the
“*cause’’ of thefailure.

Oncethe concernisnarrowed downto a
symptom/condition, proceed to NVH Condition and
Symptom Categories.

NVH Condition and Symptom Categories

Operating Condition—Vehicle is Not Moving
1. Staticoperation

» Noiseoccursduring part/system functioning.
GO to Symptom Chart — Squeak and
Rattle.

2. Whilecranking

1 Grinding or whine, differential ring gear or
starter motor pinion noise. GO to Symptom
Chart — EngineNoise/Vibration.
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2

3

Rattle. Exhaust hanger, exhaust heat shield or
A/Clinenoise. GO to Symptom Chart —
Squeak and Rattle.

Vibration. Acceptablecondition.

3. Atidle

Idle noise. GO to Symptom Chart — Idle
Noise/Vibration.

Idlevibration or shake. GO to Symptom
Chart — IdleNoise/Vibration.

4. During Gear Selection

1

2

3

Vehicleparked on asteepincline. Acceptable
noi se.

Vehicleparked on aflat surface. GO to
Symptom Chart — Driveline
Noise/Vibration.

V ehiclewith amanual transmission. GO to
Symptom Chart — Transmission (Manual)
and Transfer CaseNoise/Vibration.

Operating Condition—Vehicle is Moving

1. Dependsmore on how thevehicleisoperated

1

Speed related
m Related to vehicle speed

— Pitchincreaseswith vehicle speed. GO
to Symptom Chart —Tire
Noise/Vibration.

— Noiseoccurs at specific vehicle speed.
A high-pitch noise (whine). GO to
Symptom Chart — Drivline
Noise/Vibration.

— Loudness proportional to vehicle
speed. Low-frequency noiseat high
speeds, noise and loudnessincrease
with speed. GO to Symptom Chart —
DrivelineNoise/Vibration.

— A low-pitched noise (drumming). GO
to Symptom Chart — Engine
Noise/Vibration.

— Vibration occursat aparticular speed
(mph) regardless of acceleration or
deceleration. GO to Symptom Chart
—TireNoise/Vibration.

— Noisevarieswith wind/vehicle speed
and direction. GO to Symptom Chart
— Air Leak and Wind Noise.

m Related to engine speed.

— Noisevarieswith enginerpm. GO to
Symptom Chart — Engine
Noise/Vibration.

— Vibration occursat aparticular speed
(mph) regardless of engine speed
(rpm).
Acceleration
® Wide openthrottle (WOT)

— Engineinduced contact between
components. Inspect and repair as
necessary.

— Noiseis continuous throughout WOT.
Exhaust system or engine ground out.
GO to Symptom Chart — Engine
Noise/Vibration.

B Light/moderate acceleration

— Tip-in moan. Engine/exhaust noise.
GO to Symptom Chart — Engine
Noise/Vibration.

— Knock-type noise. GO to Symptom
Chart — EngineNoise/Vibration.

— Driveline shudder. GO to Symptom
Chart —DrivelineNoise/Vibration.

— Enginevibration. GO to Symptom
Chart — EngineNoise/Vibration.

Turning noise. GO to Symptom Chart
—SteeringNoise/Vibration.

Braking.

m Clicking soundissignaling ABSisactive.
Acceptable ABS sound.

® A continuousgrinding/squeal. GO to
Symptom Chart — Brake
Noise/Vibration.

m Brakevibration/shudder. GO to Symptom
Chart — BrakeNoise/Vibration.

Clutching.

® A noise occurring during clutch operation.
GO to Symptom Chart — Transmission
(Manual) and Transfer Case
Noise/Vibration.

® Vibration. GOto Symptom Chart —
Transmission (Manual) and Transfer
CaseNoise/Vibration.
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6 Shifting m A shimmy or shake. GO to Symptom

® Noiseor vibration condition related to the
transmission (automatic). GO to Symptom
Chart — Transmission (Automatic)
Noise/Vibration.

® Noiseor vibration related to the
transmission (manual). GO to Symptom
Chart — Transmission (Manual) and
Transfer CaseNoise/Vibration.

7 Engaged infour-wheel drive. GO to
Symptom Chart — Transmission (Manual)
and Transfer CaseNoise/Vibration.

8 Cruising speeds
m Accelerator pedal vibration. GO to

Symptom Chart — Engine
Noise/Vibration.

® Drivelinevibration. GO to Symptom
Chart — DrivelineNoise/Vibration.

Symptom Charts

Symptom Chart — Air Leak and Wind Noise

Chart—TireNoise/Vibration.
9 Driving at low/medium speeds

m A wobbleor shudder. GO to Symptom
Chart —TireNoise/Vibration.

2. Dependsmore onwherethevehicleisoperated

1 Bump/pothole, rough road or smooth road.
GO to Smyptom Chart — Suspension
Noise/Vibration.

® Noiseisrandom or intermittent occurring
fromroad irregularities. GO to Symptom
Chart — Squeak and Rattle.

m Noiseor vibration changesfrom oneroad
surfaceto another. Normal sound changes.

® Noiseor vibration associated with a
hard/firm ride. GO to Smyptom Chart —
Suspension Noise/Vibration.

Condition

Possible Source

Action

» Door misaligned.

e Airleak around door perimeter | ¢ Loosefit seal. *  PINCH the sedl carrier to
improve retention on the sedl
flange.

* Sed installedincorrectly. * REINSTALL thesedl.

* REALIGN thedoor. CHECK
door gapsand fit in the door
opening and ADJUST as
necessary.

Leak path behind glassrun.
Glass run channel spread wide.
Blow-out clip bent or

contacting door glass.

Glass run damaged.

e Scuff plateinstalled * REINSTALL thescuff plate.
incorrectly.
» Seal or seal push pinsdamaged. e INSTALL anew sedl.
» Airleak around glassrun » Door glassmisaligned. ADJUST thedoor glass.
e Glassruninstalled incorrectly. ADJUST theglassrun.

INSERT foamintheglassrun
carrier.

INSTALL foam rope behind
theglassrun.

PINCH the glassrun channel to
reduce the size of the opening.
ADJUST the blow-out clip or
INSTALL anew glass
run/blow-out clip molding
assembly.

INSTALL anew glassrun.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Air Leak and Wind Noise (Continued)
Condition Possible Source Action
» Airleak atinner beltline Belt line seal installed ADJUST thesedl. (Do not bend
incorrectly on flange. theflange.)

Belt line seal integrated with
door trim installed incorrectly
(no glass contact).

No contact with side glass.
No contact with glassruns at
both ends of belt line seal.

REINSTALL thedoor trim.

ADJUST thedoor glass.
ADJUST thebelt line sedl or
ADD foam at the seal ends.

No contact with glassruns at

Belt line seal damaged. INSTALL anew seal.

» Airleak at outer belt line Belt line seal installed ADJUST the sedl.
incorrectly on flange (no glass
contact).
Belt line seal does not contact ADJUST thedoor glass.
theglass.

ADJUST thebeltline

Watershield misaligned.

Exterior door handle sed
misaligned/damaged.

both ends of belt lineseal. seal/ADD foam at the seal
ends.
Belt line seal damaged. INSTALL anew seal.
e Draft at inner door Holeinwatershield. SEAL the holewith asuitable
handle/speaker opening tape.

REALIGN thewatershield.
INSTALL anew watershieldif
the pressure sensitive adhesive
fails.

REALIGN or INSTALL anew
seal asnecessary.

. V\/_i nd noisefrom sideview
mirror

Outside mirror housing
misaligned.

Mirror sail gasket
folded/misaligned.
Mirror housing trim cap
installed incorrectly.
Air leak through mirror
housing hinge.

Inner sail triminstalled
incorrectly.

Inner sail gasket/barrier
installed incorrectly.

Air path through wiring
bundl e/fastener access holes.
Exposed fastener access hole
on mirror housing/sail.

REALIGN with the edges
shingled correctly and no gaps.
REINSTALL withthe gasket
unfolded and aligned correctly.
REINSTALL withtheedges
shingled to the air flow.

Fully ENGAGE the mirror into
its operating position/USE
foam to block the air path
through the hinge.
REINSTALL thesail
trim/ADJUST the door trim.
REINSTALL thetrim cover
with the gasket/barrier aligned
correctly.

BLOCK theair path(s) with
foam/tape.

INSTALL anew capifitis
missing.

» Airleak around perimeter of
fixed glass

Gapsin the sealant bead.

Air traveling up windshield
molding along A-pillar.
Windshield/backlite
misaligned or not installed

APPLY approved sealant.

INSTALL foam ropethefull
length of the A-pillar.
REINSTALL the
windshield/backlite.

misaligned/damaged.

correctly.
Rear hood seal at base of REALIGN or INSTALL anew
windshield seal asnecessary.
misaligned/damaged.

* Airlesak at cowl Cowl gasket REALIGN or INSTALL anew

seal asnecessary.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Air Leak and Wind Noise (Continued)

Noise, Vibration and Harshness 100-04-24

Condition

Possible Source

Action

Air leak around liftgate
perimeter

Loosefit sedl.

Seal misaligned.
Liftgate misaligned.

Scuff plate misaligned.
Seal or seal push pins damaged.

PINCH the seal carrier to
improve retention on the sedl
flange or INSERT foaminthe
carrier.

REINSTALL theseal.
REALIGN theliftgate.
CHECK theliftgatefitinthe
body opening and ADJUST as
necessary.

REINSTALL the scuff plate.
INSTALL anew seal.

Airleak around theliftgateflip
window perimeter

Loosefit seal.

Seal misaligned.
Glass misaligned.
Seal damaged.

PINCH the sedl carrier to
improvetheretentionto the
sedl flange.

REINSTALL theseal.
REALIGN theglass.
INSTALL anew seal.

Wind noise from antenna

Shape of antenna.

Air leak around antennacable
accesshole.

INSTALL an antennaboot or a
spiral antenna.

INSPECT the antennaaccess
holegrommet. REPAIR as
necessary.

Air leak from closed roof
opening panel

Sedl installed incorrectly.

Roof opening panel glass/door
misaligned.
Roof opening panel damaged.

REINSTALL thesedl.

REALIGN the roof opening
panel glass/door.

INSTALL anew roof opening
panel.

Buffeting from an open roof *  Winddeflector REPAIR or INSTALL anew
opening panel inoperative/damaged. wind deflector as necessary.
»  Wind deflector height ADJUST the wind deflector
incorrect. higher.
Windnoisecreated by airflow | « Fender splash shield REALIGN thefender splash
over or behind body panels misaligned. shield.
* Body panel misaligned REALIGN the appropriate
(exposed edge). body panel.
* Hood misaligned (front CHECK hood gaps and fit.
margin). ADJUST the hood as
necessary.

Front grille edge noise.

APPLY foaminthehollow
areas behind thelouvers.

Wind noise created by grille
opening panel

Grillerelationship to leading
edge on hood.

Sharp edges dueto material
imperfections.

ADJUST thegrille opening
panel forward to eliminate
wind noise.

REM OV E the sharp edges (no
damageto visible surface).

Wind noisefrom air extractor

Air extractor housing seated
incorrectly.

Air extractor housing or flaps
damaged.

REINSTALL theair extractor
housing.
INSTALL anew air extractor.

Air leak at top of A-pillar —
vehicleswith aconvertibletop

Seal at windshield header
installed incorrectly.
Seal pinched.

Gap between siderail and
header seal at A-pillar.

REINSTALL theseal.

FILL the sea with foamto
reshapeit.
ADJUST the J-hook/vinyl top.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Air Leak and Wind Noise (Continued)
Condition Possible Source Action
Air leak at rear quarter glass No contact between front side ADJUST thefront sideglass

(division bar) — vehicleswith
aconvertibletop

glassand quarter glassdivision
bar.

regulator and the rear quarter
glassregulator.

Airleak or wind noisefrom top
of sideglass— vehicleswitha
convertibletop

Gap between siderail and vinyl
top.

Seal at windshield header
installed incorrectly.

Seal damaged between siderail
and vinyl top.

Vinyl top damaged.

ADD additional foam tapeto
seal between the siderail and
thevinyl top.

REINSTALL theseal.

INSTALL anew seal.
INSPECT thevinyl top.

INSTALL anew vinyl top as
necessary.

Airleak or wind noise at
windshield header — vehicles
with aconvertibletop

Vinyl top not flush with header.

Seal at windshield header
installed incorrectly.
Header seal not flush with
header.

ADJUST the J-hook to lower
thetop to achieveaflush
condition.

REINSTALL theseal.

REINSTALL thesedl.

Convertibletop flapping with
thetop up

Vinyl top contacting interior
headliner.

Working from front to back,
INSTALL a6.35mm (0.25in)
foam sheet between the
headliner and thevinyl top at
the suspected area. Allow a
clearanceof 50 mm (2in) - 75
mm (3 in) away from the roof
bowsandthesiderails.

Noisefrom roof rack

Roof rack railsor crossbars
|oose.
Roof rack fasteners missing.

Roof rack crossbarsinstalled
backward.

Roof rack rub strips partially
lifting from roof.

Roof rack gasketsloose or
misaligned.

TIGHTEN thefasteners.

INSTALL theapproved
fasteners.
REINSTALL thecrossbars.

REAPPLY adhesiveor
fastenersor INSTALL new rub
strips as necessary.
REINSTALL thegasket.

Wind noisefrom bug
shield/exterior windshield sun
visor

Turbulence created by location
and shape.

REMOVE per customer
directionif itisadealer
installed option.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—BrakeNoise/Vibration

Noise, Vibration and Harshness 100-04-26

Condition

Possible Source

Action

» Rattling noise

Caliper mounting boltsloose.

Damaged or worn caliper pins
or retainers.

Missing or damaged anti-rattle
clipsor springs.

Loose brake disc shield.

CHECK thecaliper bolts.
TIGHTEN to specifications.
CHECK thecaliper pinsand
retainersfor lubrication and
correct fit. LUBRICATE or
INSTALL new componentsas
necessary.

CHECK the brake padsfor
missing clipsor broken
springs. INSTALL new
components as necessary.
TIGHTEN the brakedisc
shield boltsto specification.
REFER to the appropriate
workshop manual for the
service procedures.

» Clicking noise—with brakes
applied with ABS brakes

ABS hydraulic control unit.

Acceptable condition.

» Squealing noise—occurson
first (morning) brake
application.

Disc brake pads.

Acceptable condition. Caused
by humidity and low disc brake
pad temperature.

» Squealing noise—acontinuous
squeal

Disc brake padsor liningsworn
bel ow minimum thickness.

INSTALL new disc brake pads.
REFER to the appropriate
workshop manual for the
service procedures.

» Squealing noise—an Disc brake pad. Acceptable condition.
intermittent squeal brought on
by cold, heat, water, mud or
snow

» Groaning hoise—occursat low Disc brake pads. Acceptable condition.
speedswith brakelightly
applied (creeping).

»  Grinding noi se—continuous Disc brake pads or liningsworn INSPECT thedisc brake pads,

bel ow minimum thickness. brake discs/drumsand

attaching hardware for damage.
REPAIRoOr INSTALL new
components as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

* Moaning noise

Brake linings contaminated
with grease or oil.

INSPECT the brake pads and
shoesfor contamination.
REPAIRor INSTALL new
components as necessary.

* Brake Uneven disc or drum wear. GOto Pinpoint Test A.
vibration/shudder—occurs Uneven disc brake pad or
when brakes are applied lining transfer.
Suspension components.
* Brake Brakedrag. INSPECT thedisc brake pads

vibration/shudder—occurs
when the brake pedal is
released

or liningsfor premature wear.
REPAIRor INSTALL anew
caliper or wheel cylinder as
necessary. REFER to the
appropriate workshop manual
for the service procedures.




100-04-27

Noise, Vibration and Harshness

100-04-27

DIAGNOSIS AND TESTING (Continued)
Symptom Chart—DrivelineNoise/Vibration

Axle housing damage.

Damaged or worn wheel
bearings or axle bearings.

Damaged or worn differential
ring and pinion.

Damaged or worn differential
side or pinion bearings.

Damaged or worn differential
side gearsand pinion gears.

Condition Possible Source Action
» Axlehowling or whine—front Axlelubricant low. CHECK thelubricant level.
or rear axle FILL the axleto specification.

INSPECT the axle housing for
damage. REPAIRor INSTALL
anew axle asnecessary.
CHECK for abnormal wheel
bearing play or roughness.
Refer to Wheel Bearing Check
inthissection. ADJUST or
INSTALL new wheel bearings
asnecessary.

INSPECT thering and pinion
ring for abnormal wear patterns
or brokenteeth. INSTALL a
new ring and pinion as
necessary.

CHECK for abnormal bearing
play or roughness. INSTALL
new bearings as necessary.
DISASSEMBLE the
differential carrier. INSPECT
the side and pinion gearsfor
abnormal wear patterns or
brokenteeth. INSTALL new
gears as necessary.

e Driveineclunk—Ioud clunk
when shifting from reverseto
drive

Incorrect axle lubricant level.

Excessive backlash inthe axle
or transmission.

Damaged or worn pinion
bearings.

Damaged or worn universal
joints (U-joints).

L oose suspension components.

Broken powertrain mounts.

Idle speed too high.

CHECK thelubricant level.
FILL the axleto specification.

CARRY OUT atotal backlash
check. REFER to the
appropriate workshop manual
for the service procedures.
CHECK for abnormal bearing
play or roughness. INSTALL
new bearings as necessary
INSPECT the U-jointsfor wear
or damage. INSTALL new
U-joints as necessary.
INSPECT the suspension for
damageor wear. REPAIR or
INSTALL new componentsas
necessary.

INSPECT the powertrain
mounts. CARRY OUT
Powertrain/Drivetrain Mount
Neutralizing in this section.
INSTALL new mountsas
necessary.

CHECK for thecorrectidle
speed. REFER to the
appropriate workshop manual
for the specifications.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Driveline Noise/Vibration (Continued)

Condition

Possible Source

Action

e Drivelineclunk—occursasthe
vehicle startsto move forward
following astop

Worn or galled driveshaft
dlip-yoke splines.

Worn or galled driveshaft and
coupling shaft splines.

Looserear leaf spring U-bolts.

CLEAN and INSPECT the
splines of the yokefor aworn
or galled condition. INSTALL
anew yoke as necessary.
CLEAN and INSPECT the
splines of the driveshaft and
coupling shaft for aworn or
galed condition. INSTALL a
new driveshaft assembly as
necessary.

CHECK the U-boltsfor loose
nuts. TIGHTEN to
specification. REFER to the
appropriate workshop manual
for the service procedures.

* Drivelineclunk (FWD
vehicles)—occursduring
acceleration or from cruiseto
coast/deceleration

Damaged or worn inboard
constant velocity (CV) joint.

INSPECT theinboard CV joint
and boot. REPAIR or
INSTALL anew CV joint as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

e Drivelineclunk (4WD
vehicles)—occurs during
shift-on-the-fly engagement

Clutchrelay
Shift motor
Transfer case
GEM

CHECK the 4WD engagement
system. REPAIRor INSTALL
asnecessary. REFER to the
appropriate workshop manual
for the service and diagnostic
procedures.

» Clicking, popping or
grinding—occurswhile vehicle
isturning

Inadequate or contaminated
[ubricationinthe (CV) joints.

Another component contacting
the halfshaft

Brake components.

Steering components.

CHECK the CV bootsand
jointsfor wear or damage.
REPAIRor INSTALL new
components as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

CHECK the halfshaftsand the
areaaround the halfshafts.
REPAIR asnecessary.
INSPECT thefront brakesfor
wear or damage. REPAIR as
necessary.

INSPECT thedrag link, inner
and outer tie-rodsor idler arm
for wear or damage. REPAIR
asnecessary.

» Suspension components. INSPECT the upper and lower
ball jointsfor wear or damage.
REPAIR asnecessary.
» Damaged or worn wheel CHECK for abnormal wheel
bearings bearing play or roughness.
Refer to Wheel Bearing Check
inthissection. ADJUST or
INSTALL new wheel bearings
asnecessary.
» Clicking or snapping—occurs | ¢« Damaged or worn outboard CV INSPECT the outboard CV
when accelerating around a joint. joint and boot. REPAIR or

corner

INSTALL anew CV joint as
necessary.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Driveline Noise/Vibration (Continued)
Condition Possible Source Action
High pitched chattering—noise Incorrect or contaminated CHECK thevehicle by driving

from therear axle when the
vehicleisturning

[ubricant.

Damaged or worn differential
(differential sidegearsand
pinion gears).

intight circles (5 clockwise, 5
counterclockwise). FLUSH
and REFILL with the specified
rear axle lubricant and friction
modifier as necessary.
DISASSEMBLE the
differential assembly.
INSPECT thedifferential case,
pin and gearsfor wear or
damage. REPAIRor INSTALL
anew differential asnecessary.

Buzz—buzzing noiseisthe
same at cruise or
coast/deceleration

Damaged or worn tires.

Incorrect driveline angles.

CHECK for abnormal tirewear
or damage. INSTALL anew
tire as necessary.

CHECK for correct driveline
angles. REPAIR asnecessary.
REFER to the appropriate
workshop manual for the
service procedure.

Rumble or boom—noise
occurs at coast/deceleration,
usually driveshaft speed related
and noticeable over awide
range of speeds

Driveshaft is out-of -balance.

U-jointsbinding or seized.

Excessive pinion flange runouit.

CHECK thedriveshaft for
damage, missing balance
weights or undercoating. Using
theEVA, CHECK the
driveshaft balance. CARRY
OUT adrivelinevibration test.
REFER to the appropriate
workshop manual for the
serviceprocedure. REPAIR as
necessary.

ROTATE thedriveshaft and
CHECK for rough operation or
seized U-joints. INSTALL new
U-jointsas necessary. REFER
to the appropriate workshop
manual for the service
procedures.

CARRY OUT arunout check.
REPAIR asnecessary. REFER
to the appropriate workshop
manual for the service
procedure.

Grunting—normally
associated with a shudder
experienced during
acceleration from adead stop

Driveshaft dlip yoke binding.

Looserear spring U-bolts.

CLEAN and LUBRICATEthe
male and female splines.

INSPECT the rear suspension.
TIGHTEN the U-bolt nutsto
specification. REFER to the
appropriate workshop manual
for the service procedures.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Driveline Noise/Vibration (Continued)

Noise, Vibration and Harshness

Condition

Possible Source

Action

» Howl—can occur at various
speeds and driving conditions.
Affected by acceleration and
deceleration.

Incorrect ring and pinion
contact, incorrect bearing
preload or gear damage.

CHECK thering and pinion
and bearingsfor damage.
INSPECT thering and pinion
wear pattern. REFER to
Checking Tooth Contact
Pattern and Condition of the
Ring and Pinion component
test in thissection. ADJUST or
INSTALL new componentsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

e Chuckle—heard at
coast/deceleration. Also
described as aknock.

Incorrect ring and pinion
contact or by damaged teeth on
the coast side of thering and
pinion.

CHECK thering and pinion for
damage. INSPECT thering and
pinion wear pattern. REFER to
Checking Tooth Contact
Pattern and Condition of the
Ring and Pinion component
test in thissection. ADJUST or
INSTALL new componentsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

» Knock—noise occurs at
various speeds. Not affected by
acceleration or deceleration.

Gear tooth damageto thedrive
side of thering and pinion.

Excessive axle shaft end play.
(Vehicleswithintegral axles).

CHECK thedifferential case
and ring and pinion for
damage. INSTALL new
components as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

CHECK theaxleend play
using adia indicator.
INSTALL anew axleshaft or
side gears as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

Scraping noise—acontinuous
low pitched noise starting at
low speeds

Worn or damaged pinion
bearings.

CHECK the pinion bearings.
INSTALL new pinion bearings
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.
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Noise, Vibration and Harshness
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Driveline Noise/Vibration (Continued)

Condition

Possible Source

Action

e Driveline shudder—occurs

speed or stop

during acceleration from aslow

Rear drive axle assembly
mispositioned.

Looserear spring U-bolts

Incorrect or high CV joint
operating angle.

Damaged or worn front
suspension components.

Driveline angles out of
specification.

U-jointsbinding or seized.

Binding, damaged or galled
splines on the driveshaft
dlip-yoke

CHECK the axle mountsand
the rear suspension for damage
or wear. REPAIR as necessary.
INSPECT the U-balts.
TIGHTEN the U-bolt nutsto
specification. REFER to the
appropriate workshop manual
for the service prcedures.
CHECK vehiclerideheightis
withinlimits. REPAIR as
necessary.

CHECK for aloose stabilizer
bar, damaged or loose
strut/strut bushings or loose or
worn ball joints. INSPECT the
steering linkage for wear or
damage. REPAIRor INSTALL
new components as necessary.
CHECK for correct driveline
angles. REPAIR asnecessary.
REFER to the appropriate
workshop manual .

ROTATE thedriveshaft and
CHECK for rough operation or
seized U-joints. INSTALL new
U-jointsas necessary. REFER
to the appropriate workshop
manual for the service
procedures.

CLEAN and INSPECT the
splines of the slip-yoke,
driveshaft and coupling shaft
for aworn, damaged or galled
condition. INSTALL anew
slip-yoke or driveshaft
assembly as necessary.
REPAIR asnecessary. REFER
to the appropriate workshop
manual for theservice
procedure. REPAIR as
necessary.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Driveline Noise/Vibration (Continued)

Condition

Possible Source

Action

e Drivelinevibration—occurs at
cruising speeds

U-jointsareworn.
Worn or damaged driveshaft

center bearing support.

Loose axle pinion flange bolts

Excessive axlepinion flange
runout.

Driveshaft is out-of -balance.

Binding or damaged splineson
the driveshaft dlip-yoke

Driveshaft runout.

Incorrect lateral and radial

tire/whedl runout.

Driveline angles out of
specification.

Incorrectly seated CV jointin
thefront wheel hub.

CHECK for wear or incorrect
seating. INSTALL new
U-joints as necessary.
CHECK theinsulator for
damageor wear. ROTATEthe
driveshaft and CHECK for
rough operation. INSTALL a
new center bearing support as
necessary.

INSPECT the axlepinion
flange. TIGHTEN the pinion
flange boltsto
specification.REFER to the
appropriate workshop manual
for the service procedure.
CARRY OUT aRunout Check.
REFER to the appropriate
workshop manual for the
service procedure. REPAIR as
necessary.

CHECK thedriveshaft for
damage, missing balance
weights or undercoating.
CHECK driveshaft balance.
CARRY OUT adriveline
vibration test. REFER to the
appropriate workshop manual
for the service procedure.
REPAIR asnecessary.
CLEAN and INSPECT the
splines of the slip-yoke,
driveshaft and coupling shaft
for wear or damage. INSTALL
anew dlip-yoke or driveshaft
assembly as necessary. REFER
to the appropriate workshop
manual for the service
procedure. REPAIR as
necessary.

CARRY OUT aRunout Check.
REFER to the appropriate
workshop manual for the
serviceprocedure. REPAIR as
necessary.

INSPECT thetireand wheels.
MEASURE tirerunouts.
REPAIROr INSTALL new
components as necessary.
CHECK for correct driveline
angles. REPAIR asnecessary.
REFER to the appropriate
workshop manual.

CHECK theouter CV joint for
correct seating into the hub.
REPAIR asnecessary. REFER
to the appropriate workshop
manual.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Engine Noise/Vibration

Noise, Vibration and Harshness 100-04-33

Condition

Possible Source

Action

»  Grinding noise—occurs during
engine cranking

Incorrect starter motor
mounting.

Starter motor.

Incorrect starter motor drive
engagement.

INSPECT the starter motor for
correct mounting. REPAIR as
necessary.

CHECK the starter motor.
REPAIR or INSTALL anew
starter motor as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

INSPECT the starter motor
drive and flywheel for wear or
damage. INSTALL anew
starter motor drive or flywheel
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.

» Engineticking noise

Fuel injector.

Fuel line.

Qil pump.

Vavelifter.

Belt tensioner.

Water pump.

Obstruction of cooling fan.

GOto Pinpoint Test B.

» Enginedrumming
noise—normally accompanied
by vibration

Powertrain mount.

Damaged or misaligned
exhaust system.

CARRY OUT
Powertrain/Drivetrain Mount
Neutralizing in this section.
INSPECT the exhaust system
for loose or broken clamps and
brackets. CARRY OUT
Exhaust System Neutralizing
inthissection.

e Whistling noise—normally
accompanied with poor idle
condition

Air intake system.

CHECK theair intake ducts, air
cleaner, throttle body and
vacuum hosesfor leaks and
correct fit. REPAIR or
ADJUST asnecessary.

» Clunking noise

Water pump hasexcessiveend
play or imbalance.

Generator hasexcessiveend
play.

CHECK thewater pump for
excessiveend play. INSPECT
thewater pump with the drive
belt off for imbalance.
INSTALL anew water pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
CHECK the generator for
excessiveend play. REPAIR or
INSTALL anew generator.
REFER to the appropriate
workshop manual for the
service procedures.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Engine Noise/Vibration (Continued)
Condition Possible Source Action
» Pinging noise Exhaust system leak. INSPECT the exhaust system
for leaks. REPAIR as
necessary.

Gasoline octane too low.

Knock sensor operation.

Incorrect spark timing.

High operating temperature.

Foul-out spark plug.

Catalytic converter.

VERIFY with customer the
type of gasoline used.
CORRECT as necessary.
CHECK theknock sensor.
INSTALL anew knock sensor
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.
CHECK the spark timing.
REPAIR asnecessary.
INSPECT cooling system for
leaks. CHECK the coolant
level. REFILL asnecessary.
CHECK the coolant for the
correct mix ratio. DRAIN and
REFILL asneeded. CHECK
engine operating temperatureis
withinspecifications. REPAIR
asnecessary.

CHECK the spark plugs.
REPAIRoOr INSTALL new
spark plugs as necessary.
Acceptable noise.

Knocking noise—light
knocking noise, also described
aspiston slap. Noiseis most
noticeable when engineiscold
with light to medium
acceleration. Noise disappears
asenginewarms.

Excessive clearance between
the piston and the cylinder
wall.

Enginecold and at highidle.
Using an EngineEAR, pull a
spark plug or fuel injector
connector until the noise goes
away. CARRY OUT acylinder
bore clearance to piston check.
INSTALL anew piston.
REFER to the appropriate
workshop manual for the
service procedures.

Knocking noise—light double
knock or sharp rap sound.
Occurs mostly withwarm
engineat idleor low speedsin
DRIVE. Increasesinrelation to
engineload. Associated with
poor lubrication history.

Excessive clearance between
the piston and the piston pin.

INSTALL anew piston or
piston pin. REFER to the
appropriate workshop manual
for the service procedures.

Knocking noise—light
knocking noiseismost
noticeablewhen engineis
warm. Noisetendsto decrease
when vehicleiscoasting or in
neutral.

Excessive clearance between
the connecting rod bearings
and the crankshaft.

Enginewarmand at idle. Using
an EngineEAR, PULL aspark
plug or fuel injector connector
until the noise goes away.
INSTALL new bearings.
REFER to the appropriate
workshop manual for the
service procedures.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Engine Noise/Vibration (Continued)

Condition Possible Source Action
» Knocking—deep knocking » Wornor damaged crankshaft « CARRY OUT DERU test.
noise. Noise is most noticeable main bearings. CHECK for noisewith vehicle
when engineiswarm, at lower at operating temperature,
rpm and under alight load and during medium to heavy
then at float. acceleration. CHECK atidle

with injector disconnected,
noise does not change.
INSTALL new main bearings.
REFER to the appropriate
workshop manual for the
service procedures.

» Knocking noise—occurs » Spark plugs. * CHECK thespark plug for
mostly with warm engine at damageor wear. INSTALL
light/medium acceleration new spark plugs as necessary.

e Carbonaccumulationin  REMOVE carbon from
combustion chamber. combustion chamber.

»  Whine or moaning noise » Airintake system. e CHECK theair cleaner and

ductsfor correct fit. INSPECT
theair intake system for leaks
or damage. REPAIR as

necessary.

» Generator electrical field or * CARRY OUT generator load

bearings. test. REPAIR or INSTALL a
new generator as necessary.

REFER to the appropriate
workshop manual for the
service procedures.

» Dronetypenoise » Exhaust system. » CARRY OUT the Exhaust
System Neutralizing in this
section. REPAIR asnecessary.
* A/C compressor. * CHECK for noisewithvehicle
at constant speeds. CY CLE the
compressor on and off and
listen for achangein pitch.
REPAIR asnecessary.

» Powertrain mounts. » CARRY OUTthe
Powertrain/Drivetrain Mount
Neutralizing in this section.

» Sputter type noise—noise » Damaged or worn exhaust * INSPECT the exhaust system
worsewhen cold, lessens or system components. for leaksor damage. REPAIR
disappearswhen vehicleisat asnecessary.

operating temperature
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Engine Noise/Vibration (Continued)

Condition

Possible Source

Action

» Rattling noise—noisefromthe
upper engine (valvetrain).
Worsewhen engineiscold.

Low oil level.

Thin or diluted ail.

Low oil pressure.

Worn rocker arms/fulcrumsor
followers.

Wornvaveguides.

Excessive runout of valve seats
onthevalveface.

CHECK ail level. FILL as
necessary.

INSPECT theoil for
contamination. If il is
contaminated, CHECK for the
source. REPAIR asnecessary.
CHANGE theoil and filter.
CARRY OUT an ail pressure
test. If not within
specifications, REPAIR as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
CARRY OUT avalvetrain
analysis. INSTALL new valve
train components as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

CARRY OUT avalvetrain
analysis. INSTALL newvave
guides as necessary. REFER to
the appropriate workshop
manual for the service
procedures.

CARRY OUT avalve seat
runout test. INSPECT thevalve
faceand seat. INSTALL new
valvesasnecessary. REFER to
the appropriate workshop
manual for the service
procedures.

» Rattling noise—from the
bottom of the vehicle

Loose muffler shieldsor
catalytic converter shields.

CHECK the exhaust system for
looseshields. REPAIR as
necessary.

* Thumping noise—from the
bottom of the vehicle, worse at
acceleration

Exhaust pipe/muffler grounded
tochassis.

CHECK the exhaust system to
chassis clearance. CHECK the
exhaust system hangersfor
damage. REPAIR asnecessary.

*  Whoosh—occursduring light
vehicle acceleration. Heard
insidethevehicle.

Throttling late, creating
turbulence transmitted through
the plastic manifold.

CHECK for leaksor missing
seal inthe dash panel.

» Enginevibration—increases
intensity asenginerpmis
increased

Engine out-of-balance.

CARRY OUT NERU test.
ROTATEtorqueconverter,
120° for 3 bolt and 180° for 4
bolt. INSPECT torgue
converter pilot outer diameter
to crankshaft pilot inner
diameter.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart — Engine Noise/Vibration (Continued)
Condition Possible Source Action
» Enginevibration—isfelt with Strain on exhaust mounts. CARRY OUT the Exhaust

i ncreases and decreasesin
enginerpm

Damaged or worn
powertrain/drivetrain mounts

Engineor transmission
grounded to chassis.

System Neutralizing procedure
inthissection. REPAIR as
necessary.

CHECK the
powertrain/drivetrain mounts
for damage. CARRY OUT the
Powertrain/Drivetrain Mount
Neutralizing in this section.
REPAIR asnecessary.
INSPECT the
powertrain/drivetrain for
correct clearances. REPAIR as
necessary.

» Enginevibration—vibration
feltat all times

Excessive engine pulley

runout.
Damaged or worn accessory
component.

CARRY OUT Engine
Accessory Test. INSTALL a
new engine pulley as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
CARRY OUT Engine
Accessory Test. REPAIR or
INSTALL anew component as
necessary.

» Accelerator peda
vibration—felt through the
pedal asabuzz

Throttle cableloose or
misrouted.

INSPECT thethrottle cable.
REPAIR asnecessary.

» Enginevibration—mostly at
coast/neutral coast. Condition
improveswith vehicle
accelerating.

Combustion instability.

CHECK theignition system.
INSTALL new componentsas
necessary.

» Enginevibration or
shudder—occurswith light to
medium accel eration above 56
km/h (35 mph)

Worn or damaged spark plugs.

Plugged fuel injector.

Damaged spark plug wire.

Contaminated fuel.

Worn or damaged torque
converter.

INSPECT the spark plugsfor
cracks, high resistance or
brokeninsulator. INSTALL a
new spark plug(s) as necessary.
REPAIRor INSTALL anew
injector as necessary.
INSPECT the spark plug wires
for damage. INSTALL anew
spark plug wire(s) as
necessary.

INSPECT thefuel for
contamination. DRAIN thefuel
system and refill.

CHECK thetorque converter.
INSTALL anew torque
converter as necessary.
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DIAGNOSIS AND TESTING (Continued)

Symptom Chart—IdleNoise/Vibration

Noise, Vibration and Harshness

Condition

Possible Source

Action

Idle speed air control valve
(ISACV) moan — occurson
throttle tip-out

ISACV iscontaminated with
oil.

GO to Component Testsinthis
section.

Front engine accessory drive
(FEAD) belt chirp— occurs at
idleor highidle, cold or hot.
Most common occurrenceis
during humid weather.

FEAD belt worn, or pulley is
misaligned or loose.

INSPECT for loose or
misaligned pulleys. CHECK
thedrive belt for wear or
damage. INSTALL new
pulley(s)/FEAD or drive belt,
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.

Front engine accessory drive
(FEAD) bearing hoot — occurs
atidleor highidleincold
temperatures of approximately
+4°C (+40°F) or colder at first
start of the day

FEAD idler or tensioner pulley
bearing is experiencing
stick/slip between ball bearings
and bearing race.

GOto Pinpoint Test C.

Power steering moan — occurs
at highidleand possibly atidle
during thefirst cold start of the
day intemperatures of
approximately -18°C (0°F) or
colder. Noisecaneven bea
severe screech for lessthan one
minuteinvery cold
temperatures of approximately
-29°C (-20°F) or colder.

High fluid viscosity, or
plugged reservoir screenin
power steering reservair
starves pump causing
cavitation.

GOto Pinpoint Test D.

Generator whine— during
high electrical loadsat idle or
highidle, ahigh pitchwhineor
moan is emitted from the
generator

Generator e ectrical field noise.

Using an EngineEAR, PROBE
near the generator housing.
LISTEN for changesinthe
noise level while changing
electrical loads (i.e. rear
defrost, headlampsetc.).
CARRY OUT agenerator load
test. If the system passesthe
|oad test, the noiseis from the
generator bearings, INSTALL
new bearings. If the system
failstheloadtest, INSTALL a
new generator.

Engine-driven cooling fan
moan — occurs during the first
start of theday. Itismost
objectionable near idle speeds
up to 2000 rpm. The noise
increaseswith rpm.

Theviscous cooling fan clutch
engages until thefluidinthe
clutch reachesnormal
operating temperature, causing
thefanto fully engage.

GOto Pinpoint Test E.

Drumming noise — occurs
insidethevehicleduringidleor
highidle, hot or cold. Very
low-frequency drummingis
very rpm dependent.

Exhaust system vibration
excitesthe body resonances
inducing interior noise.
Enginevibration excitesthe
body resonancesinducing
interior noise.

GOto Pinpoint Test F.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—IdleNoise/Vibration (Continued)

Noise, Vibration and Harshness 100-04-39

Condition

Possible Source

Action

Hissing hoise— occurs during
idleor highidlethat is apparent
with the hood open

Vacuum leak or idle speed air
control valve (ISACV) flow
noise.

Vehicleswith aplasticintake
manifold.

Usethe Ultrasonic Leak
Detector/EngineEAR to locate
the source. Scantheair intake
system fromtheinlet to each
cylinder intake port.
DISCARD theleaking parts,
and INSTALL anew
component.

Acceptable condition. Some
plastic manifolds exhibit this
noise, which isthe effect of the
plastic manifold.

Automatic transmission buzz
or hiss

Incorrect driveline angles.

Worn or damaged main control
solenoidsor valves.

CHECK for correct driveline
angles. REPAIR asnecessary.
REFER to the appropriate
workshop manual for the
service procedures.

Using atransmission tester,
activate the solenoidsto
duplicatesound. INSTALL
New components as necessary.

Manua Transmission Clutch
throw-out bearing whine. A
changein noise pitch or
loudness while depressing the
clutch pedal.

Wornthrow-out bearing.

INSTALL anew throw-out
bearing. REFER to the
appropriate workshop manual
for the service procedures.

Heating, vacuum and air
conditioning (HVAC) system
chirp— most audibleinside
thevehicle. Listen for achange
in noise pitch or loudnesswhile
changingthe HVAC system
blower speed.

Damaged orwornHVAC
blower bearing.

INSTALL anew blower motor.
REFER to the appropriate
workshop manual for the
service procedures.

Air conditioning (A/C) clutch
ticking— occurswhen the
compressor clutch engages

Acceptable noise.
Incorrect air gap.

LISTEN totheclutchto
determineif the noise occurs
with clutch engagement. A
small amount of noiseis
acceptable. If thenoiseis
excessive, CHECK the A/C
clutch air gap. INSPECT the
A/C clutch for wear or damage.
INSTALL anew clutchas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

I ntermittent rattle, or
scraping/rubbing noise

Loose exhaust heat shield(s).

Wiring, hose or other part
interfering with front engine
accessory drive (FEAD) drive
belt or pulley.

INSPECT the exhaust system
for loose partsusing aglove or
clampsto verify cause.
REPAIR asnecessary.
INSPECT FEAD system
closely verifying thereis
adequate clearancetoall
rotating components. REPAIR
asnecessary.
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DIAGNOSIS AND TESTING (Continued)

Symptom Chart—IdleNoise/Vibration (Continued)

Noise, Vibration and Harshness

Condition

Possible Source

Action

Engineticking or knocking
noise— occursduringidle or
highidle during thefirst cold
start of the day

Piston noise or valvetrain noise
(bled down lifter/lash adjuster).

GOto Pinpoint Test G.

A continuous, speed-dependent
rattle from the engine— occurs
duringidleor highidle during
thefirst cold start of the day
and disappears asthe engine
warmsup

Piston noise or valvetrain noise
(bled down lifter/lash adjuster).

GOto Pinpoint Test G.

Idlevibration—a
low-frequency vibration (5-20
Hz) or mild shakethat isfelt
through the seat/floorpan.

Cylinder misfire.

Engine or torque converter out
of balance.

Using the NGS, CHECK the
ignition system. CARRY OUT
acylinder power test. REFER
to the appropriate workshop
manual for the service
procedures.

VERIFY thetorque converter
to crankshaft pilot clearanceis
correct, REPAIR asnecessary.
RE-INDEX thetorque
converter ontheflex plate by
120° on a3 bolt converter or
180° for a4 bolt converter.
REFER to the appropriate
workshop manual for the
service procedures. RETEST
the vehicle.

Idlevibration—a
high-frequency vibration
(20-80 Hz) or buzz, that isfelt
through the steering wheel or
Seat

Exhaust system mounts bound
up.

Body mounts|oose.

Power steering lines grounded
out.

VERIFY concern occurs at
enginefiring frequency.
CHECK that the exhaust
system vibrates at the same
frequency astheengine. ADD
9-14 km (20-301b.) to thetail
pipetotest, CARRY OUT
Exhaust System Neutralizing
inthissection.

INSPECT the body mounts.
CARRY OUT aNeutral Engine
Run-Up (NERU) Test.

REPAIR asnecessary
INSPECT that the power
steering lines are not contacting
the chassis or each other.
REPAIR asnecessary.
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DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Squeak and Rattle

Condition

Possible Source

Action

» Sgueak—heard insidethe
vehicle when closing/opening
the door

Insufficient lubrication onthe
door hinge or check strap.

Internal door components
loose, rubbing or misaligned.

LUBRICATEthehingeor
check strap.

CHECK theinside of the door.
TIGHTEN or ALIGN as
necessary. USE the Rotunda
Squeak and Rattle Kit to isolate
any rubbing components.

vehiclewhen closing/opening
the door

the chassis or exhaust pipe.

» Squesk—heardinsidethe Worn or damaged glass REPAIRor INSTALL anew
vehicle when closing/opening run/channel. glassrun/channel.
the window

» Squeak—heard outside of Exhaust shield rubbing against CHECK the exhaust system.

REPAIR asnecessary.

» Squeak—occurswithinitial Disc brake pads. Under certain conditions,
brake pedal application asbestos free pads can generate
asgueak noise. Thisnoiseis
normal and does not indicate a
concern.
» Squeak—a constant noise that Damaged or worn disc brake INSPECT the padsfor ail,
occurswith brake pedal pads. greaseor brakefluid
applications contamination. CHECK for

glazed linings. A brakedisc
with hard spotswill also cause
asqgueak type noise.

* Squeak—noise occurs over
bumps or when turning

Worn control arm bushings.

Worn or damaged shock
absorber/strut.

INSPECT the control arm
bushings. Spray with lubricant
and CARRY OUT a‘‘bounce
test’’ to determinewhich
bushing.

INSPECT the shock absorber
for damage. CARRY OUT a
‘‘bouncetest’’ toisolatethe
noise. INSTALL anew shock
absorber/strut as necessary.

* Rattle—heard when
closing/opening the door or
window

Looseinternal door
mechanism, bracket or
attachment.

REPEAT themotion or
CARRY OUT a“‘taptest’’ to
duplicatethe noise. INSPECT
the door for loose components.
TIGHTEN loose components
or USE the Rotunda Squeak
and Rattle Kit to isolate any
rattling components.
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Noise, Vibration and Harshness
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Squeak and Rattle (Continued)

Condition

Possible Source

Action

e Sgueak or rattle—heard inside
the vehicle over rough
roads/bumps

» Misaligned glove compartment
door/hinge.

* Instrument panel trim loose or
misaligned.

» Looseinterior component or
trim.

ALIGN the glove compartment
door.

INSPECT theinstrument panel
trimfor missing or looseclips
or screws. REPAIR as
necessary.

CARRY OUT a“‘touchtest’’.
ELIMINATEthenoiseby
pressing or pulling oninterior
trim and components. USE the
Rotunda Squeak and Rattle Kit
toisolate any
rattling/sgueaking components.

» Squesk or rattle—noisewith a
vibration concern

» Damaged or worn body
mounts.

» Damaged or worn sub-frame
mounts.

INSPECT the upper and lower
absorbers and washersfor
damage or wear. CHECK the
body mount bracketsfor
damage. CHECK the nutsand
boltsaretightened to
specifications. TIGHTEN as
necessary.

INSPECT the upper and lower
absorbersfor damage or wear.
CHECK the sub-framefor
damage. CHECK the nutsand
boltsaretightened to
specifications. TIGHTEN as
necessary.

Symptom Chart—Steering Noise/V

ibration

Condition

Possible Source

Action

» Steering grunt or shudder —
occurswhen turning into or out
of aturn at low speeds
(temperature sensitive)

» Steering gear or power steering
hoses.

GO to Steering Gear
Grunt/Shudder Test component
test in this section.

o Steering System
clonk—hydraulic knocking
sound

» Airinthesteering hydraulic
system.

PURGE theair fromthe
system. REFER to the
appropriate workshop manual
for the service procedures.
CHECK for leaksinthe
system.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Steering Noise/Vibration (Continued)

Noise, Vibration and Harshness 100-04-43

Condition

Possible Source

Action

Power steering pump moan —
loud humming noise occurs
when the steering wheel is
rotated to the stop position.
Producesa120-600 Hz
frequency that changeswith
rpm.

Power steering hose grounded
out to chassis.

Aerated fluid.

Steering gear isolators.

Low fluid.

Power steering pump brackets
loose or misaligned.

INSPECT the power steering
hoses. REPAIR ashecessary.

PURGE theair fromthe
system. REFER to the
appropriate workshop manual
for the service procedures.
CHECK for leaksinthe
system.

INSPECT theisolatorsfor
wear or damage. REPAIR as
necessary.

CHECK thefluidlevel.
REFILL asnecessary.
CHECK bolts, bracketsand
bracket alignment. TIGHTEN
boltsto specification. REPAIR
or INSTALL new bracketsas
necessary.

Steering gear clunk — occurs
only while cornering over a
bump (can be temperature
sensitive)

Steering gear.

INSPECT the steering gear for
loose mounting bolts.
TIGHTEN as necessary.

Feedback (rattle, chuckle or
knocking noisein the steering
gear) — acondition where
roughnessisfeltin the steering
wheel when thevehicleis
driven over rough surfaces

Column intermediate/flexible
shaft joints damaged or worn.

L oose, damaged or worn
tie-rod ends.

Steering gear insulators or
mounting boltsloose or
damaged.

Steering column intermediate
shaft boltsareloose.

Steering column damaged or
worn.

L oose suspension bushings,
boltsor ball joints.

INSTALL anew
intermediate/fl exibl e shaft.
REFER to the appropriate
workshop manual for the
service procedures.

TIGHTEN thenutsto
specificationor INSTALL new
tie-rod ends as necessary.
REFER to the appropriate
workshop manual for the
service procedures.
TIGHTEN the boltsor
INSTALL new boltsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.
TIGHTEN theboltsto
specification.

REPAIRor INSTALL anew
steering column as necessary.
REFER to the appropriate
workshop manual for the
service procedures.
INSPECT the suspension
system. TIGHTEN or
INSTALL new componentsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Steering Noise/Vibration (Continued)
Condition Possible Source Action
» Feedback (nibble at the Lateral runout inthetireor GOto Pinpoint Test H.

steering wheel) — acondition wheel.

where slight rotational

movement isfelt in the steering

wheel when thevehicleis

driven over rough or grooved

surfaces

Y oke spring in the steering CHECK TSBsfor revised yoke

gear.

spring for applicable vehicles.

Front end accessory drive belt
(FEAD) squeal/chirp—when
rotating the steering wheel
from stop to stop

Loose or worn FEAD belt.

ADJUST or INSTALL anew
accessory belt as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

Power steering gear hiss

Steering column
intermediate/flexible
shaft-to-steering gear is
binding or misaligned.

Grounded or |oose steering
column boot at the dash panel.
Damaged or worn steering gear
input shaft and valve.

REPAIRor INSTALL anew
intermediate/flexible shaft as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIR asnecessary.

REPAIRor INSTALL anew
steering gear as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

Steering column rattle.

Loose bolts or attaching
brackets.

L oose, worn or insufficiently
lubricated column bearings.

Steering shaft insulators
damaged or worn.

Intermediate/flexibl e shaft
compressed or extended.

TIGHTEN theboltsto
specifications.
LUBRICATEOrINSTALL
new steering column bearings
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.
INSTALL new insulators.
REFER to the appropriate
workshop manual for the
service procedures.
INSPECT the rubber spider
coupling for damage.
INSTALL anew
intermediate/flexible shaft.
REFER to the appropriate
workshop manual for the
service procedures.

Steering column sgueak or
cracks

Insufficient lubricated steering
shaft bushings.

Loose or misaligned steering
column shrouds.

Steering whedl rubbing against
steering column shrouds.
Insufficient lubricated speed
control slipring.

Upper or lower bearing sleeve
out of position.

LUBRICATE the steering shaft
and shaft tube seals.

TIGHTEN or ALIGN the
steering column shrouds.
REPOSITION the steering
column shrouds.
LUBRICATE the speed control
slipring.

REPOSITION the bearing
sleeves.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Steering Noise/Vibration (Continued)

Condition

Possible Source

Action

Power steering pump noisy

Incorrect assembly of
components.

Imperfections on the outside
diameter or end surface of the
power steering pump rotor.

Damaged or worn power
steering pump rotor splines.

A crack on theinner surface of
the power steering pump cam.

I nterference between the power
steering pump rotor and cam.

Damaged or worn power
steering pump rotor and
pressure plates.

REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Power steering pump swish

Power steering fluid flow into

Acceptable condition.

noise

Damaged power steering pump
cam.

Damaged valve cover O-ring
sedl.

noise the bypassvalve of the pump
valve housing with fluid
temperature below 54°C
(130°F).
» Power steering pump whine Aerated fluid. PURGE theair fromthe

system. REFER to the
appropriate workshop manual
for the service procedures.
CHECK for aleak inthe
system.

REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Power steering pump clicking
(mechanical) noise

Power steering pump rotor
dlipperstoo long, excessive
rotor slipper-to-slot clearance
or damaged or worn rotor
assembly.

REPAIR or INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Steering Noise/Vibration (Continued)

Condition

Possible Source

Action

» Power steering pump clatter
noise

Damaged cornerson the
outside diameter or the power
steering rotor or distorted rotor
slipper ring.

REPAIRor INSTALL anew
power steering pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Symptom Chart—Suspension Noise/Vibration

Condition

Possible Source

Action

» Squeak or grunt—noisefrom
the front suspension, occurs
morein cold ambient
temperatures. More noticeable
over rough roads or when
turning.

Front stabilizer bar insulators.

Under these conditions, the
noiseisacceptable. CHECK
TSBsfor applicable vehicle.

e Clunk—noisefrom thefront
suspension, occursin and out
of turns

Loose front struts or shocks.

INSPECT for loose nuts or
bolts. TIGHTEN to
specifications. REFER to the
appropriate workshop manual
for the specifications.

e Clunk—noisefromtherear
suspension, occurswhen
shifting from reverseto drive

Looserear suspension
components.

INSPECT for loose or
damaged rear suspension
components. REPAIR or
INSTALL new componentsas
necessary. REFER to the
appropriate workshop manual
for the specifications.

» Click or pop—noisefromthe
front suspension. More
noticeabl e over rough roads or
over bumps

Worn or damaged ball joints.

CARRY OUT aball joint
inspection. INSTALL new ball
jointsor control armsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

» Click or pop (FWD
vehicles)—noise occurswhen
vehicleisturning

Worn or damaged ball joints.

CARRY OUT aball joint
inspection. INSTALL new ball
jointsor control armsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

* Click or snap—occurswhen
accelerating around acorner

Damaged or worn outboard CV
joint.

INSPECT the outboard CV
joint and boot. REPAIR or
INSTALL anew CV joint as
necessary.

» Front suspension noise—a
squeak, creak or rattle noise.
Occurs mostly over bumpsor
rough roads.

Steering components.

Loose or bent front struts or
shock absorbers.

Damaged spring or spring
mounts.

Damaged or worn
control/radius arm bushings.
Worn or damaged stabilizer bar
bushingsor links.

GOto Pinpoint Test H.
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DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Suspension Noise/Vibration (Continued)

» Wornor damaged stabilizer bar
bushingsor links.

Condition Possible Source Action
* Rear suspension noise—a » Looseor bent rear shock GOto Pinpoint Test .
squeak, creak or rattle noise. absorbers.
Occurs mostly over bumps or » Damaged spring or spring
rough roads. mounts.
» Damaged or worn control arm
bushings.

»  Shudder—occursduring * Rear driveaxleassembly
acceleration from aslow speed mi spositioned.
or stop

* Incorrect or highCV joint
operating angle.

» Damaged or worn front
suspension components.

CHECK the axle mountsand
the rear suspension for damage
or wear. REPAIR asnecessary.
CHECK vehiclerideheight is
withinlimits. REPAIR as
necessary.

CHECK for aloose stabilizer
bar, damaged or loose
strut/strut bushings or loose or
worn ball joints. INSPECT the
steering linkage for wear or
damage. REPAIRor INSTALL
new components as necessary.

e Shimmy—most noticeableon | ¢ EXxcessive positive caster.
coast/decel eration. Also hard
steering condition.

CHECK the caster alignment
angle. CORRECT as
necessary. REFER to the
appropriate workshop manual
or the service procedures.

Symptom Chart—TireNoise/Vibration

Condition Possible Source Action
» Tirenoise—hum/moan at » Abnormal wear patterns. SPIN thetireand CHECK for
constant speeds tirewear. INSTALL anewtire

ashecessary. INSPECT for
damaged/worn suspension
components. CARRY OUT
wheel alignment.

e Tirenoise—noisetonelowers | ¢ Out-of-balancetire.
asthevehicle speedislowered

BALANCE thetireand road
test. INSTALL anewtireas
necessary.

» Tirenoise—ticking noise, » Nail punctureor stoneintire
changeswith speed tread

INSPECT thetire. REPAIR as
necessary.

*  Wheel andtire—vibrationand | ¢ Damaged or worntire.
noise concernisdirectly related
to vehicle speed and is not
affected by acceleration,
coasting or decelerating

GOto Pinpoint Test J.




100-04-48

Noise, Vibration and Harshness

100-04-48

DIAGNOSIS AND TESTING (Continued)
Symptom Chart—TireNoise/Vibration (Continued)

Condition

Possible Source

Action

» Tirewobbleor shudder —
occursat lower speeds

Damaged wheel bearings.

Damaged wheel.

Damaged or worn suspension
components.

Loose whesl nuts.

Damaged or uneven tirewear.

SPIN thetireand CHECK for
abnormal wheel bearing play or
roughness. ADJUST or
INSTALL new wheel bearings
asnecessary.

INSPECT the wheel for
damage. INSTALL anew
wheel asnecessary.

INSPECT the suspension
componentsfor wear or
damage. REPAIR asnecessary.
CHECK thewhee nuts.
TIGHTEN to specification.
SPIN thetireand CHECK for
abnormal tirewear or damage.
INSTALL anewtireas

Uneventirewear.

Excessiveradia runout of
whesl or tire.

Worn or damaged wheel studs
or elongated stud holes.

Excessivelatera runout of the
whesl or tire.

Foreign material between the
brakedisc and hub or in the
brakediscfins.

necessary.
e Tireshimmy or shake— occurs Wheel/tire out of balance. BALANCE thewhedl/tire
at lower speeds assembly.

CHECK for abnormal tire
wear. INSTALL anewtireas
necessary.

CARRY OUT aradia runout
test of thewheel and tire.
INSTALL anewtireas
necessary.

INSPECT thewhese! studs and
wheels. INSTALL new
components as necessary.
CARRY OUT alateral runout
test of thewheel and tire.
CHECK thewhed!, tireand
hub. REPAIRor INSTALL
New components as necessary.
CLEAN the mounting surfaces
of the brake disc and hub.
CHECK thebrakedisc finsfor
material.

» High speed shake or
shimmy—occursat high
speeds

Excessive wheel hub runouit.
Damaged or worn tires.
Damaged or worn wheel
bearings.

Worn or damaged suspension
or steering linkage
components.

Brake disc or drum imbalance.

GOto Pinpoint Test K.




100-04-49 Noise, Vibration and Harshness 100-04-49
DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Manual) and Transfer CaseNoise/Vibration

Condition Possible Source Action

e Clutchrattling noiss—occurs | ¢ Flywhed bolts, clutch housing * TIGHTEN theboltsto
with clutch engaged, noise boltsor clutch pressure plate specifications. CHECK the
changes/disappearswith clutch boltsloose. boltsfor damage.
pedal depressed

» Clutch squeaking noise—noise | * Pilot bearing seized or * INSTALL anew pilot bearing.
isheard whentheclutchis damaged. REFER to the appropriate
operated. Vehiclemoves workshop manual for the
slowly or creegpswhen the service procedures.

clutchisdisengaged. Can aso
be difficult to shift into first and

reverse gear.

» Clutch squeaking »  Worn clutch pedal shaft or » INSPECT theclutch pedal for
noise—occurswith clutch bushings. wear or damage. REPAIR as
pedal depressed/released necessary.

e Clutchwhirring/rattle *  Worn, damaged or misaligned e INSTALL anew clutchrelease
noise—occurswhen clutch clutch release bearing. bearing. REFER to the
pedal isdepressed appropriate workshop manual

for the service procedures.

e Clutch grating/grinding e Clutch pressure platefingers » INSPECT theclutch pressure
noise—occurswhen clutch bent or worn. platereleasefingers. INSTALL
pedal isdepressed anew pressure plate as

necessary. REFER to the
appropriate workshop manual
for the service procedures.

» Contact surface of clutch * INSTALL anew clutchrelease
release bearing worn or bearing. REFER to the
damaged. appropriate workshop manual

for the service procedures.

» Clutch chatter—asmall » Clutch engagement. » Acceptable operating
amount of noisewhen clutch condition.

pedal isreleased at initial
take-off.




100-04-50
DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Manual) and Transfer CaseNoise/Vibration (Continued)

Noise, Vibration and Harshness 100-04-50

Condition

Possible Source

Action

Clutch chatter/grabs—in some
cases ashudder isfelt. Occurs
with clutch pedal

depressed/rel eased.

Damaged or worn
powertrain/driveline mounts.

Binding or dragging plunger of
the clutch master cylinder or
slave cylinder.

Grease or oil ontheclutch disc
facing.

Clutch disc surface glazed or
damaged.

Damaged or worn clutch
pressure plate.

Flywheel surface damaged or
glazed.

INSPECT the
powertrain/drivetrain mounts.
CARRY OUT
Powertrain/Drivetrain Mount
Neutralizing in this section.
INSTALL new mountsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.
CHECK the master and slave
cylinder operation. INSPECT
the components for damage or
wear. INSTALL anew master
or dave cylinder as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

CHECK theinput shaft seal
andrear mainoil seal. REPAIR
asnecessary. INSTALL anew
clutch disc. REFER to the
appropriate workshop manual
for the service procedures.
INSPECT the clutch disc
surfacefor aglazed, hardened
or damage condition. CARRY
OUT adisccheck. INSTALL a
new clutch disc as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

INSPECT the clutch pressure
plate for wear or damage.
INSTALL anew clutch
pressure plate as necessary.
INSPECT theflywheel for
damage or wear. CARRY OUT
aflywhed runout check.
INSTALL anew flywheel as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Clutch chatter noise—noise
when clutch pedal isreleased at
initial take-off. Clutchishard
to engage and disengage.

Pilot bearing worn, damaged or
not correctly aligned in bore.

INSPECT the clutch pressure
platerelease fingersfor uneven
wear, clutch components burnt
or aseized pilot bearing.
INSTALL anew pilot bearing
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.

Clutch vibration

Loose flywheel bolts.
Damaged or loose clutch
pressure plate.
Excessiveflywheel runout.

GOto Pinpoint Test L.




100-04-51 Noise, Vibration and Harshness 100-04-51
DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Manual) and Transfer CaseNoise/Vibration (Continued)

Condition Possible Source Action
» Transmissionrattling/clattering | « Gearshift lever joint worn or * INSTALL anew gearshift
noise—noiseat idle or onlight damaged. lever. REFER to the
acceleration from astop. Gear appropriate workshop manual
selection difficult. for the service procedures.
» Gearshift lever loose. * TIGHTEN theboltsto

specification. REFER to the
appropriate workshop manual
for the service procedures.
e Gearshift linkage rodsworn or * CHECK thelinkage bushings
damaged. forwear. INSTALL new
linkage rods as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

» Transmissionrattling/clattering | « Incorrect fluid level or fluid * CHECK that thetransmission
noise—occursin neutral or in quality. isfilled to the correct level and
gear, atidle with the specified fluid.

REFER to the appropriate
workshop manual for thefluid

type.
» Transmissionrattling/clattering | « Wornor roughreverseidler * CHECK thereverseidler gear.
noise—noiseat idlein neutral gear. REPAIR asnecessary. REFER

to the appropriate workshop
manual for the service

procedures.
* Rough running engine, » CHECK theignition system.
cylinder misfire. CARRY OUT acylinder power

test. REFER to the appropriate
workshop manual for the
service procedures.

» Excessivebacklashingears » CHECK thegear backlash.
ADJUST asnecessary. REFER
to the appropriate workshop
manual for the service
procedures.

* Worn countershaft gears. * REPAIRasnecessary. REFER
to the appropriate workshop
manual for the service
procedures.

* Transmission whine—amild » Rotating gears/geartrain. » Acceptablenoise.
whine at extreme speeds or
highrpm




100-04-52

Noise, Vibration and Harshness

100-04-52

DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Manual) and Transfer CaseNoise/Vibration (Continued)

Condition

Possible Source

Action

Transmission whine—ahigh
pitched whine, also described
asasqgueal

Transmission gearsareworn
(high mileage vehicle).

Mismatched gear sets.

Damaged or worn transmission
bearing.

Result of normal gear wear.
REPAIR asnecessary. REFER
to the appropriate workshop
manual for the service
procedures.

INSPECT the gear setsfor an
uneven wear pattern ontheface
of the gear teeth. REPAIR as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
INSPECT thetransmission
bearings. INSTALL new
bearings as hecessary. REFER
to the appropriate workshop
manual for the service

The noiseis more prominent
when the gear isloaded. The
problem gear can be located as
the noise occursin aspecific
gear position.

procedures.
e Transmission » Gear iscracked, chipped or INSPECT thetransmission
growling/humming—noise rough. gearsfor damage or wear.
occursintheforward gears. INSTALL new gearsas

necessary. REFER to the
appropriate workshop manual
for the service procedures.

Transmission hissing—noisein
neutral or inforward gears. As
bearingswear or break up, the
noise changesto athumping
noise.

Damaged or worn bearings.

INSPECT thetransmission
bearings. INSTALL new
bearings as necessary. REFER
to the appropriate workshop
manual for the service
procedures.

Transmission
knocking/thudding—noise at
low speedsin forward gears

Bearingswith damaged balls or
rollersor with pitted and
spalled races.

INSPECT thetransmission
bearings. INSTALL new
bearings as necessary. REFER
to the appropriate workshop
manual for the service
procedures.

Transmission
rumble/growl—noise at higher
speedsin forward gears, more
pronouncedina

coast/decel eration condition.

Incorrect drivelineangle.

Driveshaft out of balance or
damaged.

CHECK thedrivelineangle.
REPAIR asnecessary. REFER
to the appropriate workshop
manual for the service
procedures.

CHECK thedriveshaft for
damage, missing balance
weights or undercoating. Using
theEVA, CHECK the
driveshaft balance. CARRY
OUT adrivelinevibration test.
For additional information,
REFER to the appropriate
workshop manual for the
serviceprocedure. REPAIR as
necessary.




100-04-53
DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Manual) and Transfer CaseNoise/Vibration (Continued)

Noise, Vibration and Harshness 100-04-53

Condition

Possible Source

Action

Transmission
rumble/growl—noise at all
speedsin forward gears, more
pronounced in aheavy
acceleration condition

Damaged or worn transmission
bearing or gears (high mileage
vehicles).

CHECK transmission fluid for
excessive metal particles.
REPAIR asnecessary. REFER
to the appropriate workshop
manual for the service
procedure.

Transfer case whine—noise at
al ranges

Incorrect fluid level or fluid
quality.

Wornoil pump.

Under-inflated or oversized
tires.

CHECK that the transfer case
isfilled to the correct level and
with the specified fluid.
REFER to the appropriate
workshop manual for thefluid
type.

DISASSEMBLE thetransfer
case. CHECK theoil pump for
wear or damage. REPAIR as
necessary. REFER to the
appropriate workshop manual
for the service procedures.
CONFIRM that thetiresand
wheelsare correct for the
vehicle. CHECK that thetire
inflation pressures are correct.
REFER to the appropriate
workshop manual for the
specifications.

Transfer case
growl/rumble—noiseat al
ranges (A small amount of
planetary noise can be heard
when thetransfer caseis
operated in low range.)

Damaged or worn bearings or
planetary gear.

DISASSEMBLE thetransfer
case. CHECK the bearingsor
planetary gear for wear or
damage. REPAIR asnecessary.
REFER to the appropriate
workshop manual for the
service procedures.

Transfer case
scraping/grating—noise at al
ranges

Excessively stretched drive
chain hitting the case.

DISASSEMBLE thetransfer
case. CHECK thedrivechain
for wear or damage. REPAIR
asnecessary. REFER to the
appropriate workshop manual
for the service procedures.

Transfer case
howl/hum—noise at all ranges
or highrange only

Worn or damaged sun (input)
gear, clutch pack
(intermediate) gear or output
shaft gear.

DISASSEMBLE thetransfer
case. CHECK thegearsfor
wear or damage. REPAIR as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Transfer case
howl/hum—noise at low range
only

Worn or damaged intermediate
gear and diding gears (clutch
pack).

DISASSEMBLE thetransfer
case. CHECK thegearsfor
wear or damage. REPAIR as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Transfer case
vibration—yvibration felt with
vehiclein4wWD

Transfer case mounting.
Driveshaft out of balance.

Excessive pinion flange runouit.

GOto Pinpoint Test M.
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Noise, Vibration and Harshness

100-04-54

DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Automatic) Noise/Vibration

Condition

Possible Source

Action

Rattle—occursat idle or at
light acceleration from astop

Damaged engine or
transmission mounts.

A loose front pipe heat shield.

L ooseinspection plate or dust
cover plate.

Looseflex plateto converter
nuts.

CHECK the
powertrain/drivetrain mounts
for damage. CARRY OUT
Powertrain/Drivetrain Mount
Neutralizing in this section.
REPAIRor INSTALL anew
heat shield as necessary.
CHECK for loose bolts.
TIGHTEN to specifications.
CHECK for loose nuts.
TIGHTEN to specifications.

Whine—pitch increaseswith
vehicle speed. Startsin first and
second gear, decreases or goes
away at higher gears.

Damaged or worn low one-way
clutch.

Damaged or worn intermediate
one-way clutch.

Friction elements.

Damaged or worn planetary or
sun gear.

INSPECT thetransmission for
wear or damage. REPAIR or
INSTALL new componentsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Whine—the pitch changes with
engine speed.

A worn or damaged FEAD
component.

Incorrect fluid level.

Partially blocked filter.

Worn or damaged torque
converter.

Worn or damaged front pump.

CARRY OUT theEngine
Accessory Test. REPAIR or
INSTALL new componentsas
necessary.

CHECK that thetransmission
isfilled to the correct level.
ADD fluid as hecessary.
REFER to the appropriate
workshop manual for thefluid
type.

INSPECT thefilter. CLEAN or
INSTALL anew filter as
necessary.

CARRY OUT thetorque
converter serviceand
replacement check. REFER to
the appropriate workshop
manual for the service
procedures.

INSPECT the front pump.
INSTALL anew front pump as
necessary. REFER to the
appropriate workshop manual
for the service procedures.

Whine—pitch changeswith
vehicle speed

Speedometer cable or gears.

REPAIRor INSTALL new
cablesor gears as necessary.
REFER to the appropriate
workshop manual for the
service procedures.
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Noise, Vibration and Harshness

100-04-55

DIAGNOSIS AND TESTING (Continued)

Symptom Chart—Transmission (Automatic) Noise/Vibration (Continued)

Condition

Possible Source

Action

increases or changeswith
vehicle speed

*  Whine/moan type noise—pitch

Damaged engine or
transmission mount.

U-jointsworn or damaged.

Damaged or worn differential
ring and pinion.

CHECK the
powertrain/drivetrain mounts
for damage. CARRY OUT
Powertrain/Drivetrain Mount
Neutralizing in this section.
INSPECT the U-jointsfor wear
or damage. INSTALL new
U-jointsas necessary. REFER
to the appropriate workshop
manual for the service
procedures.

INSPECT thedifferential ring
and pinion for damage.
CARRY OUT the Checking
Tooth Contact Pattern and
Condition of the Ring and
Pinion component test in this
section. REPAIRor INSTALL
anew differential ring and
pinion as necessary.

Incorrect band/clutch apply
pressure.

Worn or damaged torque
converter.

Planetary gearsnicked or CHECK theplanetary gearsfor
chipped. damage. INSTALL new
components as necessary.
»  Whistle—noiseishigh pitched, Hydraulic pressureinthemain INSPECT the main control.
constant. Changesin pitch with control. REPAIRor INSTALL new
throttle position. components as necessary.

CARRY OUT thelinepressure
tests. REPAIRor INSTALL
components as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

CARRY OUT thetorque
converter serviceand
replacement check. REFER to
the appropriate workshop
manual for the service
procedures.




100-04-56 Noise, Vibration and Harshness 100-04-56
DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Transmission (Automatic) Noise/Vibration (Continued)
Condition Possible Source Action
» Clunk—occurswhen shifting » Damaged powertrain mounts. INSPECT the powertrain
from PARK toadriveor mountsfor damage. INSTALL
reverse position. new mounts as necessary.

Damaged or worn pinion
bearings.

Worn or galled driveshaft slip
yoke splines.

Wornfriction elementsor
excessive clutch pack end plate

play.

REFER to the appropriate
workshop manual for the
service procedures.

CHECK for abnormal bearing
play or roughness. INSTALL
new bearings as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

CLEAN and INSPECT the
splinesof theyoke. INSTALL
anew dlip yoke as necessary.
REFER to the appropriate
workshop manual for the
service procedures.

INSPECT thetransmission for
wear. CHECK that all end play
and clearances are within
specification. REPAIR or
INSTALL new componentsas
necessary. REFER to the
appropriate workshop manual
for the service procedures.

* Bump—occurswhen shifting
fromPARK toadriveor
reverse position. Similar to
Clunk but with no sound.

Initial gear engagement.

Acceptable condition.

e Buzzorhiss

Incorrect driveline angles.

Worn or damaged main control
solenoidsor valves.

CHECK for correct driveline
angles. REPAIR asnecessary.
REFER to the appropriate
workshop manual for the
service procedures.

Using atransmission tester,
ACTIVATEthesolenoidsto
duplicatesound. INSTALL
new components as necessary.

» Vibration—ahighfrequency
(20-80 Hz) that isfelt through
the seat or gear shifter.
Changes with engine speed.

Transmission cooler lines
grounded out.

Flywheel to torque converter
nutsloose.

Fluidfiller tube grounded out.

Shift cableincorrectly routed,
grounded out or loose.

CHECK thetransmission
cooler lines. REPAIR as
necessary.

CHECK theflywheel nuts.
TIGHTEN to specification.
REFER to the appropriate
workshop manual for the
service procedures.

CHECK thefluidfiller tube.
REPAIR asnecessary.
CHECK the shift cable.
REPAIR asnecessary.




100-04-57 Noise, Vibration and Harshness 100-04-57

DIAGNOSIS AND TESTING (Continued)
Symptom Chart—Transmission (Automatic) Noise/Vibration (Continued)

Condition Possible Source Action
e Shutter or chatter—occurswith | « Electrical inputs/outputs. « CARRY OUT aTorque

light to medium acceleration » Vehiclewiring harness. Converter Clutch Operation

from low speedsor astop  Incorrect inputs/outputsfrom Test. RUN on-board
the powertrain control module diagnostics or self-test. REFER
(PCM), digital transmission to the Powertrain
range (TR) sensor, brake pedal Control/Emissions Diagnosis
position (BPP) sensor, throttle Manual? for diagnosisand
position (TP) sensor, testing of the powertrain
transmission speed sensor control system. CLEAR the
(TSS), output speed shaft DTC's, road test and rerun
(OSS) sensor or the torque on-board diagnosticsor
converter clutch (TCC). self-test.

Pinpoint Tests

The pinpoint tests are a step-by-step diagnostic process
designed to determine the cause of acondition. It may
not always be necessary to follow a pinpoint test toits
conclusion. Carry out only the steps hecessary to
correct the condition. Then, test the system for normal
operation. Sometimes, it isnecessary to remove
various vehicle componentsto gain accessto the
component requiring testing. For additional
information, REFER to the appropriate Workshop
Manual section for removal and installation
procedures. Reinstall all components after verifying
system operationisnormal.

Pinpoint Test A: BRAKE VIBRATION/SHUDDER DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
Al ROAD TEST THEVEHICLE—LIGHT BRAKING

Check that the wheel and tiresare correct for the
vehicle. Inspect thetiresfor abnormal wear
patterns.

Road test the vehicle. Warm the brakes by slowing
the vehicleafew timesfrom 80-32 km/h (50 to 20
mph) using light braking applications. At highway
speeds of 89-97 km/h (55-60 mph), apply the brake
using alight pedal force.

* Isthereavibration/shudder felt in the steering
wheel, seat or brake pedal ?

- Yes
GOto A4.

- No
GOto A2

(Continued)

1 Canbe purchased as a separate item.




100-04-58 Noise, Vibration and Harshness 100-04-58

DIAGNOSIS AND TESTING (Continued)

Pinpoint Test A: BRAKE VIBRATION/SHUDDER DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
A2 ROADTEST THEVEHICLE—MODERATETOHEAVY BRAKING

Road test the vehicle. At highway speeds of 89-97
km/h (55-60 mph), apply the brake using a
moderate to heavy pedal force.

* |sthereavibration/shudder?

- Yes
For vehicleswith ABS, GOto A3.

For vehicleswith standard brakes, GO to A4.

- No
VehicleisOK. VERIFY conditionwith
customer. TEST thevehiclefor norma
operation.

A3 NORMAL ACTUATION OF THEABSSY STEM DIAGNOSIS

During moderate to heavy braking, noise from the
hydraulic control unit (HCU) and pulsation inthe
brake pedal can be observed. Pedal pulsation
coupled with noise during heavy braking or on
loose gravel, bumps, wet or snowy surfacesis
acceptable and indicates correct functioning of the
ABS system. Pedal pulsation or steering wheel
nibble whose frequency is proportioned to the
vehicle speed indicates aconcern with abrake or
suspension component.

« Isthevibration/shudder vehicle speed
sensitive?

- Yes
GOto AS.

- No
Thebrake system is operating correctly.

(Continued)




100-04-59 Noise, Vibration and Harshness 100-04-59
DIAGNOSIS AND TESTING (Continued)

Pinpoint Test A: BRAKE VIBRATION/SHUDDER DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
A4 APPLICATION OF THEPARKINGBRAKE

Note: Begin at the front of the vehicle unlessthe
vibration or shudder has beenisolated to therear.

Thistest isnot applicableto vehicleswith
drum-in-hat type parking brakes. For vehicleswith
drum-in-hat parking brakes, proceed to the next
test. For al other vehicles, apply the parking brake
toidentify if the problemisinthefront or rear
brake. At highway speeds of 89-97 km/h (55-60
mph), lightly apply the parking brake until the
vehicle lows down. Release the parking brake
immediately after thetest.

+ |sthereavibration/shudder?

- Yes
GOtoA7.

-~ No
GOto Ab.

A5 CHECK THEFRONT WHEEL BEARINGS

Check thefront wheel bearings. Refer to Wheel
Bearing Check in this section.

* Arethewheel bearings OK?

- Yes
GOto A6

- No
INSPECT the wheel bearings. ADJUST or
REPAIR asnecessary. TEST the systemfor
normal operation.

(Continued)




100-04-60 Noise, Vibration and Harshness 100-04-60

DIAGNOSIS AND TESTING (Continued)

Pinpoint Test A: BRAKE VIBRATION/SHUDDER DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
A6 CHECK THEFRONT SUSPENSION

Check thefront suspension for:

» Broken or loose bolts.

» Damaged springs.

» Worn or damaged upper and lower control arm
bushings.

 Looseor rough front bearings.

» Uneventirewear.

» Areall the suspension componentsin
satisfactory condition?

GOto A7.

- No
REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

A7 RESURFACETHEFRONT BRAKEDISCS

/AN CAUTION: Do not useabench latheto
machine brakediscs.

Note: Follow the manufacturer’ sinstructionsto
machine the brake discs. After machining, make
sure the brake disc meetsthe thickness
specification.

Using the procedure outlined in TSB 98-5a-5,
resurface the front brake discs. Road test the
vehicle.

» Isthevibration/shudder present?

- Yes
GOto A8.

- No
VehicleisOK.

(Continued)




100-04-61 Noise, Vibration and Harshness 100-04-61

DIAGNOSIS AND TESTING (Continued)

Pinpoint Test A: BRAKE VIBRATION/SHUDDER DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
A8 CHECK THE REAR SUSPENSION

Check the rear suspension for:

» Broken or loose bolts.

Damaged or worn springs or spring bushings.

» Worn or damaged upper and lower control arm
bushings.

» Wornor damagedtrailing arms.

* Looseor rough rear bearings.

» Uneventirewear.

e Areall the suspension componentsin
satisfactory condition?

- Yes
GOto A9.

- No
REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

A9 RESURFACETHE REARBRAKE DISC OR DRUM

/AN CAUTION: Do not useabench latheto
machinebrakediscs.

Note: Follow the manufacturersinstructionsto
machine the brake discs. After machining, make
sure the brake disc meets the thickness
specification.

Using the procedure outlined in TSB 98-5a-5,
resurface therear brake disc or drums. Road test
thevehicle.

 Isthevibration/shudder present?

- Yes
Check the front suspension for wear or
damage, resurfacethefront brake discs. Test
the system for normal operation.

-~ No
VehicleisOK.
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Noise, Vibration and Harshness

DIAGNOSIS AND TESTING (Continued)

Pinpoint Test B: ENGINE TICKING NOISE DIAGNOSIS

TEST CONDITIONS

| TESTDETAILS/RESULTS/ACTIONS

Bl CHECK FORTICKINGNOISEAT THE FUEL RAIL

Disconnect thefirst fuel lineclip.

 Istheticking noise gone?
Yes
CHECK for TSB for applicable vehicle.
REPAIR asnecessary. TEST the systemfor
normal operation.

—

No
GOtoB2.

—

B2 CHECK FORTICKINGNOISEAT THE FUEL |

NJECTOR

Using an EngineEAR, listen at the fuel injectorsby
placing aprobe on each injector. Toisolatethe
faulty injector, disconnect theinjector electrical
connector and listen for the noise.

» Isthefuel injector the source of theticking
noise?

Yes
INSTALL anew fuel injector. TEST the
system for normal operation.

—

No
GOtoB3.

—

B3 CHECK THEBELT TENSIONER FOR TICKING NOISE

INSPECT the front engine accessory drive
(FEAD). CHECK for the belt tensioner bottoming
at end of travel or not at end of stroke.

Using an EngineEAR, listen at the belt tensioner.

Isthe belt tensioner the source of the noise?

Yes
INSTALL anew belt tensioner. TEST the
system for normal operation.

—

No

GOtoB4.

(Continued)

100-04-62




100-04-63 Noise, Vibration and Harshness 100-04-63

DIAGNOSIS AND TESTING (Continued)

Pinpoint Test B: ENGINE TICKING NOISE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
B4 CHECK THEWATERPUMPFORTICKING NOISE

Using an EngineEAR, listen at the water pump for
ticking noise.

» Isthewater pump the source of the noise?

- Yes
INSTALL anew water pump. TEST the
system for normal operation.

- No
GOtoB5.

BS CHECK FORAN OBSTRUCTION OF THE COOLING FAN

I nspect the cooling fan for obstructions.

Check the cooling fan and shroud for wear or
damage.

» Wasthere an obstruction or doesthe cooling
fan show signs of damage?

- Yes
REPAIR or INSTALL anew cooling fan.
TEST the system for normal operation.

- No
GOto B6.

B6 CHECK THEOIL PUMPFOR TICKING NOISE

CHECK theoil pump using EngineEARsand
probe at the ail filter adapter to verify the oil pump
asasource.

« Istheoil pump the source of the noise?

- Yes
INSTALL anew oil pump. TEST the system
for normal operation.

- No
GOtoBY7.

(Continued)




100-04-64

Noise, Vibration and Harshness

DIAGNOSIS AND TESTING (Continued)

Pinpoint Test B: ENGINE TICKING NOISE DIAGNOSIS (Continued)

TEST CONDITIONS

| TESTDETAILS/RESULTS/ACTIONS

B7 CHECKVALVELIFTERSORLASHADJUSTERSFOR CORRECT OPERATION

CHECK valvelifter/ lash adjuster for correct
operation, using EngineEARSs.

Arethevalvelifters lash adjusters operating
correctly?

Yes
VERIFY customer concern. CONDUCT a
diagnosis of other suspect components.

—

No
INSTALL anew valvelifter/lash adjuster(s).

TEST the system for normal operation.

Pinpoint Test C: FRONT ENGINE ACCESSORY DRIVE (FEAD) BEARING HOOT DIAGNOSIS

TEST CONDITIONS |

TESTDETAILS/RESULTS/ACTIONS

Cl CHECK THEFEAD IDLER AND TENSIONER PULLEY BEARINGS

Carry out the Vehicle Cold Soak Procedureinthis
section.

Place an EngineEAR probe directly on the pulley
center post or bolt to verify which bearingis
making the noise.

* |seither bearing making the noise?
Yes
INSTALL anew pulley/idler. CARRY OUT
theVehicle Cold Soak Procedure and TEST
the system for normal operation.

—

No
CONDUCT adiagnosison other suspect
FEAD components.
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DIAGNOSIS AND TESTING (Continued)
Pinpoint Test D: POWER STEERING MOAN DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
D1 CHECK THE POWER STEERING SY STEM

Carry out the Vehicle Cold Soak Procedureinthis
section.

2|

Turn the steering wheel whilethe noiseisoccurring
and listen for changesin sound pitch or loudness.

* Doesthe sound pitch or loudness change while
turning the steering wheel ?

- Yes
GOtoD2.

- No
CONDUCT adiagnosison other suspect
FEAD components.

D2 VERIFY THE SOURCE

Place an EngineEAR probe near the power steering
pump/reservoir whilethe noiseis occurring. While
an assistant turnsthe steering wheel, listen for
changesin sound pitch or loudness.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test D: POWER STEERING MOAN DIAGNOSIS (Continued)

TEST CONDITIONS

TESTDETAILS/RESULTS/ACTIONS

D2 VERIFY THE SOURCE (Continued)

» Doesthe sound pitch or loudness change while
turning the steering wheel ?

- Yes
VERIFY that the supply tubeto the pumpis
unobstructed. CHECK thefluid condition
and level. DRAIN thefluid and REFILL.
CARRY OUT theVehicle Cold Soak
Procedure and TEST the system for normal
operation.

- No
Normal system operation.

Pinpoint Test E: ENGINE DRIVEN COOLING FAN MOAN DIAGNOSIS

TEST CONDITIONS

TESTDETAILS/RESULTS/ACTIONS

E1l CHECK THEENGINEDRIVEN COOLING FAN AFTERA COLD SOAK

Carry out the Vehicle Cold Soak Procedureinthis
section.

Assesstheairflow.

Rai se the engine speed to 1500 rpm whilelistening
for the moan to increasein proportion to the
airflow.

» Doesthemoanincreasein proportion to the
airflow?

- Yes
TEST thefan for normal operation. If thefan
testsnormal, GO to E2. Otherwise, REPAIR
asnecessary.

- No
Normal system operation.

(Continued)
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DIAGNOSIS AND TESTING (Continued)
Pinpoint Test E: ENGINE DRIVEN COOLING FAN MOAN DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
E2 CHECK THEENGINEDRIVEN COOLINGFANAT NORMAL OPERATING TEMPERATURE

Run the engine to normal operating temperature
whilelistening for the moan to stop.

e Doesthe moan stop?

- Yes
Normal clutch operation.

-~ No

INSTALL anew fan clutch. TEST the system
for normal operation.

Pinpoint Test F: DRUMMING NOISE DIAGNOSIS

TEST CONDITIONS
F1 CHECK THEEXHAUST SYSTEM

TESTDETAILS/RESULTS/ACTIONS

Increase the engine rpm until the noiseisthe
loudest. Notethe engine rpm.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test F: DRUMMING NOISE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
F1 CHECK THE EXHAUST SY STEM (Continued)

Add approximately 9 kg (20 Ib) of weight to the
exhaust system. First placethe weight at thetail

\ pipe and test, then at the front pipe.

DF1768-A

@ Increase the engine rpm and listen for the
drumming noise. Note the engine rpmif the noise
OCCUrs.

Usingan EVA, determine the amount of vibration
that occurs with the drumming noise.

* |sthenoise/vibration reduced or eliminated, or
doesthe noise/vibration occur at adifferent
rpm?

- Yes
CARRY OUT Exhaust System Neutralizing
inthissection. TEST the system for normal
operation.

- No
GOtoF2.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test F: DRUMMING NOISE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
F2 POWERTRAIN/DRIVETRAIN MOUNT NEUTRALIZING

Carry out Powertrain/Drivetrain Mount
Neutralizing inthis section. Test the system for
normal operation.

¢ |sthenoisereduced or eiminated?

- Yes
VehicleOK. TEST the system for normal
operation.

- No
CONDUCT diagnosis of other suspect
components.

Pinpoint Test G: ENGINE TICKING, KNOCKING OR CONTINUOUS RATTLE DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
Gl CHECK FORNOISEAT THEVALVECOVERSAND THEFRONT COVERS(OHCENGINES)

Carry out the Vehicle Cold Soak Procedureinthis
section.

Note: For ashort-duration ticking noise, multiple
engine starts may be necessary.

Using an EngineEAR, listen closely at thevalve
coversand the front covers (OHC engines) by
placing the probe near the surface of thevalve
cover and then on the surface front cover.

* Isthenoise source apparent?

- Yes
REM OV E the appropriate cover and
INSPECT for loose, worn/broken
components. REPAIR asnecessary. TEST the
system for normal operation.

- No
GOto G2.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test G: ENGINE TICKING, KNOCKING OR CONTINUOUS RATTLE DIAGNOSIS
(Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
G2 CHECK FORNOISEAT THECYLINDERBLOCK

Using an EngineEAR, listen closely at the cylinder
block by placing aprobe on or near each freeze
plug.

* |sthe noise source apparent?

- Yes

REPAIR or INSTALL new componentsas
necessary.

- No
GOto G3.

G3 CHECK FORNOISEWHILE DISCONNECTING EACH FUEL INJECTOR ELECTRICAL
CONNECTOR,ONEATATIME

Disconnect each fuel injector electrical connector,

one at atime, to decrease piston force and listen for
the noise.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test G: ENGINE TICKING, KNOCKING OR CONTINUOUS RATTLE DIAGNOSIS
(Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS

G3 CHECK FORNOISEWHILE DISCONNECTING EACH FUEL INJECTOR ELECTRICAL
CONNECTOR, ONEAT A TIME (Continued)

¢ |sthenoisereduced or eiminated?

- Yes
INSTALL anew fuel injector. TEST the
system for normal operation.

- No
INSPECT front engine accessory drive
(FEAD) or the transmission asapossible
source.

Pinpoint TestH: FRONT SUSPENSION NOISE DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
H1 ROAD TEST THEVEHICLE

Test drivethevehicle,

During theroad test, drive the vehicle over arough
road. Using ChassisEARS, determine from which
area/component the noiseis originating.

e Isthereasqueak, creak or rattle noise?

- Yes
GOtoH2.

- No
The suspension system isOK. CONDUCT a
diagnosis on other suspect systems.

H2 INSPECT THE STEERING SY STEM

AN WARNING: Theedlectrical power tothe
air suspension system must be shut off prior to
hoisting, jacking or towing an air suspension
vehicle. Thiscan beaccomplished by turning off
theair suspension switch. Failureto do so can
result in unexpected inflation or deflation of the
air springs, which can result in shifting of the
vehicleduringthese operations.

Raise and support the vehicle.

Check the steering system for wear or damage.
Carry out asteering linkage test. REFER to the
appropriate workshop manual for the service
procedure.

(Continued)
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DIAGNOSIS AND TESTING (Continued)
Pinpoint TestH: FRONT SUSPENSION NOISE DIAGNOSIS (Continued)

TEST CONDITIONS |
H2 INSPECT THE STEERING SY STEM (Continued)

100-04-72

TESTDETAILS/RESULTS/ACTIONS

Inspect thetirewear pattern. Refer to Tire Wear
Patterns chart in this section.

» Arethe steering componentsworn or
damaged?

- Yes

REPAIR the steering system. INSTALL new
components as hecessary. TEST the system
for normal operation.

- No
GOtoH3.

H3 FRONT SHOCK ABSORBER OR STRUT CHECK

Check thefront shock absorbers/strut mountsfor
loose boltsor nuts.

Check thefront shock absorbers/struts for damage.
Carry out ashock absorber check.

* Arethefront shock absorbers/strutsloose or
damaged?

- Yes
TIGHTEN to specificationsif loose.
INSTALL new front shock absorbers/strutsif

damaged. TEST the system for normal
operation.

- No
GOtoH4.

H4 CHECK THE FRONT SPRINGS

Check the front spring and front spring
mounts/brackets for wear or damage.

Arethefront springs or spring mounts/brackets
worn or damaged?

- Yes
REPAIR or INSTALL new componentsas

necessary. TEST the system for normal
operation.

- No
GOtoH5.

H5 CHECK THE CONTROL ARMSRADIUSARMS

I nspect the control arms bushingsfor wear or
damage.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestH: FRONT SUSPENSION NOISE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
H5 CHECK THE CONTROL ARMSRADIUS ARMS (Continued)

Inspect for twisted or bent control/radiusarm.
» Arethe control/radius arms damaged or worn?

- Yes
REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

- No
GOtoH6.

H6 CHECK THESTABILIZERBAR/TRACK BAR

Check the stabilizer/track bar bushingsand links
for damage or wear.

Check the stabilizer/track bar for damage.

Check for loose or damaged stabilizer bar isolators
or brackets.

» Arethestabilizer/track bar components|oose,
worn or damaged?

- Yes
REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

- No
Suspension system OK. CONDUCT
diagnosis on other suspect systems.

Pinpoint Testl: REAR SUSPENSION NOISE DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
I1 ROAD TEST THEVEHICLE

Test drivethevehicle.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Testl: REAR SUSPENSION NOISE DIAGNOSIS (Continued)

TEST CONDITIONS |

TESTDETAILS/RESULTS/ACTIONS

1 ROAD TEST THE VEHICLE (Continued)

During theroad test, drive the vehicle over arough
road. Using ChassisEARSs, determine from which
area/component the noiseis originating.

» Isthereasqueak, creak or rattle noise?

Yes
GOtol2.

—

No
The suspension system isOK. Conduct a
diagnosison other suspect systems.

12 REARSHOCK ABSORBER CHECK

AN\ WARNING: Theelectrical power tothe
air suspension system must be shut off prior to
hoisting, jacking or towing an air suspension
vehicle. Thiscan beaccomplished by tur ning off
theair suspension switch. Failuretodo so can
result in unexpected inflation or deflation of the
air springs, which can result in shifting of the
vehicleduring these operations.

Raise and support the vehicle.

Check the rear shock absorber mountsfor loose
boltsor nuts.

Check the rear shock absorbersfor damage. Carry
out ashock absorber check.

* Aretherear shock absorbers/struts|oose or
damaged?

Yes

TIGHTEN to specificationsif loose.
INSTALL new rear shock absorbersif
damaged. TEST the system for normal
operation.

—

No
GOtol3.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Testl: REAR SUSPENSION NOISE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
I3 CHECK THE REAR SPRINGS

Check the rear springsand rear spring
mounts/brackets for wear or damage.

» Aretherear springsor spring mounts/brackets
worn or damaged?

- Yes
REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

- No
GOtol4.

14 CHECK THE CONTROL ARMSTRAILINGARMS

Inspect the control/trailing arm bushingsfor wear
or damage. Check for loose control/trailing arm
bolts.

Inspect for twisted or bent control/trailing arms.

» Arethecontrol/trailing armsloose, damaged or
worn?

- Yes
REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

- No
GOtol5.

I5 CHECK THESTABILIZERBAR/TRACK BAR

Check the stabilizer/track bar bushings and links
for damage or wear.

Check the stahilizer/track bar for damage.

Check for loose or damaged stabilizer bar isolators
or brackets.

« Arethestabilizer/track bar componentsloose,
worn or damaged?

- Yes
REPAIR or INSTALL new componentsas
necessary. Test the system for normal
operation.

- No
Suspension system OK. CONDUCT
diagnosis on other suspect systems.
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DIAGNOSIS AND TESTING (Continued)
Pinpoint TestJ: WHEEL AND TIRE DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
J1 ROAD TEST THEVEHICLE

Note: Wheel or tirevibrationsfelt in the steering
wheel are most likely related to the front wheel or
tire. Vibration felt through the seat are most likely
related to the rear whesel or tire. Thismay not
alwaysbetrue, but it can help toisolate the
problem to thefront or rear of the vehicle.

Test drivethevehicleat different speed ranges.

During theroad test, if the vibration can be
eliminated by placing the vehiclein neutral or is
affected by the speed of the engine, the causeis not
thewheelsor tires.

* |sthereavibration and noise?

- Yes
GOtoJ2.

- No
Thewheel andtiresare OK. CONDUCT a
diagnosis on other suspect systems.

J2 CHECK THE FRONT WHEEL BEARINGS

Check thefront wheel bearings. Refer to Wheel
Bearing Check in this section.

* Arethewheel bearings OK?

- Yes
GOtoJ3

- No
INSPECT the wheel bearings. ADJUST or
REPAIR asnecessary. TEST the systemfor
normal operation.

J3 INSPECT THETIRES

Check thetiresfor missing weights.

Check thewheelsfor damage.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestJ: WHEEL AND TIRE DIAGNOSIS (Continued)

TEST CONDITIONS |
J3 INSPECT THE TIRES (Continued)

TESTDETAILS/RESULTS/ACTIONS

Inspect thetirewear pattern. Refer tothe Tire Wear
Patterns chart in this section.

* Dothetires have an abnormal wear pattern?

- Yes
CORRECT the condition that caused the

abnormal wear. INSTALL new tire(s). TEST
the system for normal operation.

- No
GOto J4.

J4 TIREROTATIONDIAGNOSIS

E Spinthetiresslowly and watch for signsof lateral
runout.

DF1713-A

@ Spinthetires slowly and watch for signs of radial
runout.

”W « Aretheresignsof visua runout?

- Yes
GOto J5.

-~ No
u CHECK thewhedl and tire balance.

CORRECT asnecessary. TEST the system
for normal operation.

DF1714-A

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestJ: WHEEL AND TIRE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
J5 RADIAL RUNOUT CHECK ON THE TIRE

Measure theradial runout of thewheel andtire
assembly. A typical specification for total radial
runout is 0.045 inch.

» Istheradial runout within specifications?

- Yes
GOtoJ8.

- No
GOto J6.

DF1715-A

J6 RADIAL RUNOUT CHECK ON THE WHEEL

Measuretheradial runout of thewheel. A typical
specification for total radial runout is0.045 inch.

» Istheradial runout within specifications?

- Yes
INSTALL anewtire. TEST the system for
normal operation.

- No
GOtoJ7.

J7 CHECK THEHUB/BRAKE DISC ORDRUM PILOT RUNOUT ORBOLT CIRCLERUNOUT

Measurethe pilot or bolt circle runout. A typical
specification for radial runout is:

* Pilot runout— lessthan 0.15 mm (0.006 inch).

* Balt circle runout— lessthan 0.38 mm (0.015
inch).

« Istheradial runout within specifications?

INSTALL anew wheel. TEST the system for
normal operation.

- No
REPAIR or INSTALL new componentsas
necessary. REFER to the appropriate
workshop manual for the service procedures.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestJ: WHEEL AND TIRE DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
J8 LATERAL RUNOUT CHECK ON THETIRE

Measure the lateral runout of the wheel and tire
assembly. A typical specification for total lateral
runout is 1.14 mm (0.045 inch).

» Isthelateral runout within specifications?

- Yes
Wheel and tires OK. CONDUCT diagnosis
on other suspect systems.

- No
GOtoJo.

2%
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J9 LATERAL RUNOUT CHECK ON THE WHEEL

Measurethelateral runout of thewheel. A typical
specification for total radial runout is1.14mm
(0.045inch.

» Isthelatera runout within specifications?
- Yes
INSTALL anew tire. TEST the system for
normal operation.

- No
GOto J10.

J10 CHECK THEFLANGEFACELATERAL RUNOUT

Measure the flange face lateral runout. A typical
specification for lateral runout is:
» Hub/brake disc— lessthan 0.13 mm (0.005
inch).
» Axleshaft— lessthan 0.25 mm (0.010 inch).

» Isthelateral runout within specifications?

- Yes
INSTALL anew whedl. TEST the system for
normal operation.

- No
REPAIR or INSTALL new componentsas
necessary. REFER to the appropriate
workshop manual for the service procedures.
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DIAGNOSIS AND TESTING (Continued)
Pinpoint TestK: HIGH SPEED SHAKE OR SHIMMY DIAGNOSIS

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
K1 CHECK FORFRONT WHEEL BEARING ROUGHNESS

Chock therear wheels.

Raise and support the front end of the vehicle so
that the front wheel and tire assemblies can spin.
Refer to the appropriate workshop manual for the
service procedures.

Spin thefront tires by hand.
* Dothewheel bearingsfeel rough?

- Yes
INSPECT thewheel bearings. REPAIR as
necessary. TEST the system for normal
operation.

- No
GOtoK2.

K2 CHECK THEEND PLAY OF THE FRONT WHEEL BEARINGS

Check the end play of the front wheel bearings.
Refer to the appropriate workshop manual for the
service procedures.

e Istheendplay OK?

- Yes
GOtoK3.

- No
ADJUST or REPAIR asnecessary. TEST the
system for normal operation.

K3 MEASURETHELATERAL RUNOUT AND THE RADIAL RUNOUT OF THE FRONT WHEELS
ON THEVEHICLE

Measure thelateral runout and theradial runout of
the front wheelson the vehicle. Refer to the
appropriate workshop manual for the service
procedure.

» Arethe measurementswithin specifications?

- Yes
GOtoKA4.

- No
INSTALL new wheelsas necessary and
BALANCE theassembly. TEST the system
for normal operation.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestK: HIGH SPEED SHAKE OR SHIMMY DIAGNOSIS (Continued)

TEST CONDITIONS

TESTDETAILS/RESULTS/ACTIONS

K4 MEASURETHELATERAL RUNOUT OF THEFRONT TIRESON THEVEHICLE

Measure the lateral runout of the front tires on the
vehicle. Refer to the appropriate workshop manual
for the service procedures.

Isthe runout within specifications?

Yes
GOtoKb5.

—

No

INSTALL new tiresasnecessary and
BALANCE the assembly. TEST the system
for normal operation.

K5 MEASURE THE RADIAL RUNOUT OF THEF

RONT TIRESON THE VEHICLE

Measuretheradial runout of thefront tiresonthe
vehicle. Refer to the appropriate workshop manual
for the service procedures.

Isthe runout within specifications?
Yes
BALANCE thefront wheel andtire
assemblies. If any tire cannot be balanced,

INSTALL anew tire. TEST the system for
normal operation.

—

No
GOtoK®6.

—

K6 MATCHMOUNT THETIREAND WHEEL ASSEMBLY

Mark the high runout location on thetire and aso
on thewheel. Break the assembly down and rotate
thetire 180 degrees (halfway around) on the whesl.
Inflate thetire and measuretheradial runout.

Isthe runout within specifications?

Yes
BALANCE the assembly. TEST the system
for normal operation.

—

No
If the high spot isnot within 101.6 mm (4
inches) of thefirst high spot on thetire, GO to

K7.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestK: HIGH SPEED SHAKE OR SHIMMY DIAGNOSIS (Continued)

TEST CONDITIONS |

TESTDETAILS/RESULTS/ACTIONS

K7 MEASURE THEWHEEL FLANGE RUNOUT

OO

DGO0199-A

Dismount the tire and mount the whedl on awheel
bal ancer. M easure the runout on both wheel
flanges. Refer to the appropriate workshop manual
for the service procedures.

Isthe runout within specifications?

Yes

LOCATE and MARK thelow spot onthe
wheel. INSTALL thetire, matching the high
spot on the tire with the low spot on the
wheel. BALANCE the assembly. TEST the
system for normal operation. If the condition
persists, GOtoK8.

—

No

INSTALL anew wheel. CHECK therunout
on the new whedl. If the new wheel iswithin
limits, LOCATE and MARK thelow spot.
INSTALL thetire, matching the high spot on
thetirewith thelow spot on the whee!.
BALANCE theassembly. TEST the system
for normal operation. If the condition
persists, GOtoK 8.

K8 CHECK FORVIBRATION FROM THE FRONT

OF THEVEHICLE

AN\ WARNING: If only onedrivewheel isallowed torotate, speed must belimited to 55
km/h (34 mph) using the speedometer reading, since actual wheel speed will betwicethat
indicated on the speedometer . Exceeding a speed of 55 km/h (34 mph) or allowing thedrive
wheedl to hang unsupported can result intiredisintegration or differential failure, which can
cause seriouspersonal injury and extensive vehicle damage.

Spin thefront wheel and tire assemblieswith a
wheel balancer whilethevehicleisraised ona
hoist. Fedl for vibration in thefront fender or while
seated in the vehicle.

Isthevibration present?
Yes
SUBSTITUTE known good wheel and tire

assemblies as necessary. TEST the system for
normal operation.

—

No
GOtoK9.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestK: HIGH SPEED SHAKE OR SHIMMY DIAGNOSIS (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
K9 CHECK FORVIBRATION FROM THE REAR OF THEVEHICLE

AN WARNING: I only onedrivewhed isallowed torotate, speed must belimited to 55
km/h (34 mph) using the speedometer reading, since actual wheel speed will betwicethat
indicated on the speedometer . Exceeding a speed of 55 km/h (34 mph) or allowing thedrive
wheel to hang unsupported can result in tiredisintegration or differential failure, which can
cause serious personal injury and extensive vehicle damage.

Chock the front wheels.

Raise and support the rear end of the vehicle so that
the rear wheel and tire assemblies can spin. Refer
to the appropriate workshop manual for the service
procedures.

Engagethedrivetrain and carefully accel erate the
drive wheelswhile checking for vibration.

» Isthevibration present?

- Yes
GOtoK10.

- No
TEST the system for normal operation.

K10 CHECK THEDRIVETRAIN

AN WARNING: If only onedrivewheel isallowed torotate, speed must belimited to 55
km/h (34 mph) using the speedometer reading, since actual wheel speed will betwicethat
indicated on the speedometer . Exceeding a speed of 55 km/h (34 mph) or allowing thedrive
wheedl to hang unsupported can result in tiredisintegration or differential failure, which can
cause seriouspersonal injury and extensive vehicle damage.

Removetherear wheel and tire assemblies. Refer
to the appropriate workshop manual for the service
procedures.

Secure the brake drums (if so equipped), by
installing wheel hub bolt nuts, reversed.

Carefully accelerate the drivetrain while checking
for vibration.

» Isthevibration present?

- Yes
CHECK/TEST thedrivetrain and driveline
components. TEST the system for normal
operation.

- No
SUBSTITUTE known good wheel and tire
assemblies asnecessary. TEST the system for
normal operation.
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DIAGNOSIS AND TESTING (Continued)
Pinpoint TestL: CLUTCHVIBRATION

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
L1 CHECK ENGINE COMPONENTSFOR GROUNDING

Note: Make surethe clutch isthe cause of the
vibration concern. The vibration should occur
during clutch operation. The clutch can also be
difficult to engage or disengage. Eliminate all
related systems before checking the clutch
components.

Note: Check thedriveline anglesand driveshaft
runout before disassembling the clutch system.
Refer to the appropriate workshop manual for the
correct driveline angle specifications.

Check the powertrain/drivetrain mounts, exhaust
manifolds or other engine componentsfor
grounding on the chassis.

» Areany mountsor engine components
grounded?

- Yes
REPAIR asnecessary. TEST the system for
normal operation.

- No
GOtoL2

L2 CHECK THEFEAD

Removethe FEAD belt.

* Doesthevibration stop with the FEAD belt
removed?

- Yes
DIAGNOSE thefront end accessory drive
FEAD components.

- No
GOtoL3.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestL: CLUTCH VIBRATION (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
L3 CHECK FORLOOSECLUTCHPRESSUREPLATEBOLTS

Check for loose clutch pressure plate bolts. Inspect
the clutch pressure plate for damage or for material
between the pressure plate and flywheel.

» Arethereany loose bolts or damage?

- Yes
TIGHTEN the boltsto specificationsor if
damaged, INSTALL anew clutch pressure
plate. REFER to the appropriate workshop
manual for the service procedures. TEST the
system for normal operation.

-~ No
GOtolLA4.

L4 CHECK THECLUTCH DISC SPRINGS

Check for worn, broken or loose clutch disc
springs.
» Aretheclutch springsworn, broken or [oose?
- Yes
INSTALL anew clutchdisc. TEST the
system for normal operation.

- No
GOtolL5.

L5 CHECK THECLUTCH DISC SPLINES

I nspect the clutch disc splinesfor damage or wear.
* Isthere damage or wear?
- Yes
INSTALL anew clutch disc. TEST the
system for normal operation.

- No
GOtoL6.

L6 CHECKTHEFLYWHEELBOLTS

Check for loose flywheel bolts.
* Aretheboltsloose?
TIGHTEN the boltsto specifications. TEST
the system for normal operation.

- No
GOtoL7.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint TestL: CLUTCH VIBRATION (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
L7 CHECKTHEFLYWHEEL SURFACE

I nspect the flywheel surface for wear or damage.
Check the flywheel runout.

» Isthereany damage or excessive wear?

- Yes
INSTALL anew flywheel. TEST the system
for normal operation.

- No
Clutch system normal. CONDUCT a
diagnosison other suspect systems.

Pinpoint Test M: TRANSFER CASE VIBRATION

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
M1 INSPECT THE TRANSFER CASE

AN WARNING: Theedlectrical power tothe
air suspension system must be shut off prior to
hoisting, jacking or towing an air suspension
vehicle. Thiscan beaccomplished by turning off
theair suspension switch. Failureto do so can
result in unexpected inflation or deflation of the
air springs, which can result in shifting of the
vehicleduringthese operations.

Inspect thetransfer casefor loose or missing
mounting bolts. Check for fluid seepage between
thetransfer case and the transmission.

» Arethemounting bolts missing or loose?

- Yes
TIGHTEN to specificationsor INSTALL
new bolts as necessary. TEST the system for
normal operation.

- No
GOtoM2.

M2 INSPECT THE REAR DRIVESHAFT

Note: Verify that the driveshaft and pinion flange
index marks are aligned.

Inspect the driveshaft for missing weights, damage
or undercoating.

I nspect the U-joints for freedom of movement.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test M: TRANSFER CASE VIBRATION (Continued)
TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
M2 INSPECT THE REAR DRIVESHAFT (Continued)

Check driveshaft runout and, if necessary, check
the pinion flange runout.

» Isthedriveshaft or U-jointsworn or damaged
or misaligned?

- Yes
REPAIR or INSTALL anew driveshaft as
necessary. TEST the system for normal
operation.

- No
GOtoM3.

M3 CHECK THEDRIVELINE ANGLES

Measure the rear driveshaft and pinion angles.
Refer to the appropriate workshop manual for the
service procedures.

M easure the front driveshaft and pinion angles.
Refer to the appropriate workshop manual for the
service procedures.

« Arethedrivelineanglesincorrect?

- Yes
REPAIR asnecessary. TEST the systemfor
normal operation.

- No
GOtoM4.

M4 INSPECT THE FRONT DRIVESHAFT

Note: Verify that thedriveshaft and pinion flange
index marks are aligned.

I nspect the front driveshaft for missing weights,
damage or undercoating.

Inspect the U-jointsand dlip yoke for freedom of
movement.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test M: TRANSFER CASE VIBRATION (Continued)

TEST CONDITIONS | TESTDETAILS/RESULTS/ACTIONS
M4 INSPECT THE FRONT DRIVESHAFT (Continued)

Check driveshaft runout and, if necessary, check
the pinion flange runout.

» Isthedriveshaft or U-jointsworn or damaged?

- Yes
REPAIR or INSTALL anew driveshaft as
necessary. TEST the system for normal
operation.

- No
GOtoM5.

M5 ROAD TEST WITH THEFRONT DRIVESHAFT ONLY

Note: Index mark the driveshaft to the pinion
flange and to the output shaft before removal.

Removetherear driveshaft.

Plug thetransfer case with an output shaft seal
plug.

Note: Shift thetransfer caseinto 4WD high so the
vehicleisdriven by thefront driveshaft only.

Test drivethevehicle.
* Isthevibration gone?

- Yes
INSTALL and BALANCE therear
driveshaft. TEST the system for normal
operation.

- No
GOtoM®6.

(Continued)
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DIAGNOSIS AND TESTING (Continued)

Pinpoint Test M: TRANSFER CASE VIBRATION (Continued)

TEST CONDITIONS

TESTDETAILS/RESULTS/ACTIONS

M6 ROAD TEST WITH THEREARDRIVESHAFT ONLY

Note: Index mark the front driveshaft to the pinion
flange.

Removethe front driveshaft.

Test drivethevehicle.

- Yes

- No

Isthevibration gone?

INSTALL and BALANCE thefront
driveshaft. TEST the system for normal
operation.

GOtoM7.

M7 TRANSFERCASETAIL SHAFT INSPECTION

I nspect the splines of the output shaft for wear or
damage.

Inspect the splines of the driveshaft slip yokefor
wear or damage.

- Yes

-~ No

Arethe splinesworn or damaged?

REPAIR or INSTALL new componentsas
necessary. TEST the system for normal
operation.

Thetransfer caseisOK. CONDUCT a
diagnosis on other suspect systems.

Component Tests

Idle Speed Air Control Valve (ISACV)
1. Openthehood.

2. Note: Key symptom iselevated idle speed while

noiseisoccurring.

Note: “*Snapping’’ thethrottle caninducethe
noi se.

Verify the condition by operating thevehiclefor a

short time.

3. InspectthelSACV. If physical evidence of
contamination exists, install anew ISACV.

5.

Whilethe noiseis occurring, either placean
EngineEAR probe near the ISACV and theinlet
tube, or create a6.35 mm (0.25in)-12.7 mm (0.50
in) air gap between theinlet tube and the clean air
tube. If the ISACV ismaking thenoise, install a
new ISACV.

Test thevehiclefor normal operation.

Steering Gear Grunt/Shudder Test

1
2.

Start and run the vehicle to operating temperature.
Set engineidle speed to 1200 rpm.
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DIAGNOSIS AND TESTING (Continued)

3. 4N\ CAUTION: Donot hold thesteering
wheel against the stopsfor morethan threeto
fivesecondsat atime. Damagetothe power
steering pump will occur .

Rotate the steering wheel to the RH stop, thenturn
the steering wheel 90° back from that position.
Turn the steering wheel slowly ina15° to 30° arc.

4. Turnthesteering wheel another 90°. Turnthe
steering wheel slowly ina15° to 30° arc.

5. Repeat thetest with power steering fluid at
different temperatures.

6. If alight gruntisheard or alow (50-200 Hz)
shudder is present, thisisanormal steering system
condition.

Checking Tooth Contact Pattern and Condition
of the Ring and Pinion

There aretwo basic types of conditionsthat will
producering and pinion noise. Thefirst typeisahowl
or chuckle produced by broken, cracked, chipped,
scored or forcibly damaged gear teeth and isusually
quite audible over the entire speed range. The second
type of ring and pinion noise pertainsto the mesh
pattern of the gear pattern. Thisgear noise can be
recognized asit producesacycling pitch or whine.
Ring and pinion noise tends to peak in anarrow speed
range or ranges, and will tend to remain constant in
pitch.

1. Raiseand support thevehicle.

2. Draintheaxlelubricant. Refer to the appropriate
workshop manual for the draining procedures.

3. Removethecarrier assembly or the axle housing
cover depending on the axletype. Refer to the
appropriate workshop manual for the service
procedures.

4. Inspect the gear set for scoring or damage.

DF1746-A

In thefollowing steps, the movement of the
contact pattern along thelength isindicated as
towardthe'* heel’” or *‘toe’’ of thedifferential
ring gear.

DF1747-A

DF1745-A

Apply amarking compound to athird of the gear
teeth onthe differential ring gear. Rotatethe
differential ring gear several completeturnsin
both directionsuntil agood, clear tooth patternis
obtained. Inspect the contact patternson the ring
gear teeth.
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DIAGNOSIS AND TESTING (Continued)

7.

A good contact pattern should be centered on the
tooth. It can also be dlightly toward thetoe. There
should always be some clearance between the
contact pattern and the top of the tooth.

 Tooth contact pattern shown on the drive side of
the gear teeth.

4/
Vo

DF1748-A

9. A high, thin contact pattern that isworn toward the
toe.

 Tooth contact pattern shown on the drive side of
the gear teeth.

» Thedrive pinion depth iscorrect. Increasethe
differential ring gear backlash.

A high, thick contact pattern that isworn more
toward thetoe.

* Tooth contact pattern shown on the drive side of
the gear teeth.

* The high contact pattern indicatesthat the drive
pinionisnot installed deep enough into the
carrier.

» Thedifferential ring gear backlashiscorrect, a
thinner drive pinion shimisneeded. A decrease
will movethedrive piniontoward the
differential ring gear.

DF1750-A

10. A contact pattern that isworn in the center of the
differentia ring gear tooth toward the heel.

 Tooth contact pattern shown on the drive side of
the gear teeth.

» Thelow contact pattern indicatesthat the drive
pinionisinstalled too deep into the carrier.

» Thedifferential ring gear backlashiscorrect. A
thicker drive pinion shim isneeded.

DF1749-A

//

R

DF1751-A
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DIAGNOSIS AND TESTING (Continued)

11. A contact pattern that isworn at the top of the
differential ring gear tooth toward the heel.

* Tooth contact pattern shown on the drive side of
the gear teeth.

» Thepinion gear depth iscorrect. Decreasethe
differential ring gear backlash.

/
///
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DIAGNOSIS AND TESTING (Continued)

Tire Wear Patterns and frequency calculations
TireWear Chart

TIRE WEAR

CONDITION

POSSIBLE CAUSES

* Rapid wear at both shoulders.

* Tires underinflated.

» Worn suspension components.
* Excessive cornering speeds.

* Lack of rotation.

* Rapid wear at the center.

* Tires overinflated.

¢ Lack of rotation.

* Excessive toe on drive wheels.

* Heavy acceleration on drive
wheels.

* Wear at one shoulder.

* Toe adjustment out of specification.
* Camber out of specification.

* Damaged strut.

* Damaged lower control arm.

* Feather edges.

* Toe adjustment out of specification.
* Damaged or worn tie rods.
* Damaged spindle or knuckle.

* Bald spots or cupping.

* Unbalanced wheel.
* Excessive radial runout.
* Worn strut or shock absorber.

* Tire scalloped.

* Toe adjustment out of specification.

* Camber out of specification.

* Worn or damaged suspension
components.

¢ Wear pattern - FWD vehicles.

* Excessive toe on non-drive wheels.
¢ Lack of rotation.

* Wear pattern - FWD vehicles.
Edge of thread blocks worn.

* Excessive toe on non-drive wheels.
* Lack of rotation.

DF1717-A
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DIAGNOSIS AND TESTING (Continued)

Wheel and tire NV H concernsaredirectly related to
vehicle speed and are not generally affected by

acceleration, coasting or decelerating. Also,

out-of-balance wheel and tires can vibrate at more than
one speed. A vibration that isaffected by theengine
rpm, or iseliminated by placing thetransmissionin
NEUTRAL isnot related to thetireand wheel. Asa
genera rule, tireand wheel vibrationsfeltinthe
steering wheel arerelated to thefront tire and wheel
assemblies. Vibrationsfeltin the seat or floor are
related to the rear tire and wheel assemblies. Thiscan
initially isolate aconcernto thefront or rear.

Careful attention must be paid to the tire and wheels.
There are several symptomsthat can be caused by
damaged or worn tire and wheels. Carry out a careful
visual inspection of thetiresand wheel assemblies.
Spinthetiresslowly and watch for signsof lateral or

For avibration concern, use the vehicle speed to

determinetire/wheel frequency and rpm. Calculatetire
and wheel rpm and frequency by carrying out and

following:

» Measurethe diameter of thetire.
 Record the speed at which the vibration occurs.

* Obtain the corresponding tire and wheel rpm and

frequency from the Tire Speed and Frequency Chart.

— If thevehicle speed isnot listed, dividethe
vehicle speed at which the vibration occursby 16

(km/h (10 mph). Multiply that number by 16

km/h (10 mph) tire rpm listed for that tire
diameter in the chart. Then divide that number by
60. For example: a40 mph vibration with 835
mm (33in) tires. 40 +10 = 4. Multiply 4 by 105 =
420 rpm. Divide 420 rpm by 60 seconds=7 Hz

radial runout. Refer to thetire wear chart to determine at 40mph.

thetirewear conditions and actions.

Tire Speed and Frequency Chart

Tire Diameter Tire RPM/Hz Tire RPM/Hz Tire RPM/Hz Tire RPM/Hz
mm (inch) @ 16 km/h (10 mph) @ 80 km/h (50 mph) @ 97 km/h (60 mph) | @ 113 km/h (70 mph)

483(19) 182 910/15 1092/18 1274/21
508 (20) 173 865/14 1038/17 1211/20
533(21) 165 825/14 990/16 1155/19
560 (22) 158 790/13 948/16 1106/18
585 (23) 151 755/13 906/15 1057/18
610 (24) 145 725/12 870/14 1015/17
635 (25) 139 695/12 834/14 973/16
660 (26) 134 670/11 804/13 938/16
685 (27) 129 645/11 774/13 903/15
710 (28) 124 620/10 744/12 868/14
735 (29) 119 595/10 714/12 833/14
760 (30) 115 575/10 690/11 805/13
785 (31) 111 555/9 666/11 777/13
810(32) 108 540/9 648/11 756/13
835(33) 105 525/9 630/10 735/12
864 (34) 102 510/8 612/10 714/12
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GENERAL PROCEDURES

Powertrain/Drivetrain Mount Neutralizing

Exhaust System Neutralizing

AN\ WARNING: Theelectrical power totheair
suspension system must be shut off prior to
hoisting, jacking or towing an air suspension
vehicle. Thiscan beaccomplished by turning off the
air suspension switch. Failuretodosocanresultin
unexpected inflation or deflation of theair springs,
which can result in shifting of the vehicleduring
these operations.

1. Raiseandsupport thevehicle.

2. Loosen, but do not remove, the
powertrain/drivetrain mount fasteners.

3. Lowerthevehicle.

4. A\ CAUTION: Donot twist or strain the
powertrain/drivetrain mounts.

Movethevehicleinforward and reverse (2-4 ft).
5. Raiseand support thevehicle.
6. Tightenthe powertrain/drivetrain mount fasteners.
7. Lowerthevehicle.

8. Testthesystem for normal operation.

AN WARNING: Exhaust gasescontain carbon
monoxide, which isharmful to health and
potentially lethal. Repair exhaust system leaks
immediately. Never operatetheenginein an
enclosed ar ea.

AN WARNING: Exhaust system componentsare
hot.

Note: Neutralizethe exhaust systemtorelievestrain
on mountswhich can be sufficiently bound up to
transmit vibration asif grounded.
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GENERAL PROCEDURES (Continued)

1

AN\ WARNING: Thedlectrical power tothe
air suspension system must be shut off prior to
hoisting, jacking or towing an air suspension
vehicle. Thiscan beaccomplished by turning
off theair suspension switch. Failuretodo so
can result in unexpected inflation or deflation
of theair springs, which can result in shifting of
thevehicleduring these operations.

AN\ CAUTION: Makesurethesystemis
war med up to normal operatingtemperature,
asthermal expansion can bethe causeof a
strain problem.

Raise and support the vehicle.

Loosen al exhaust hanger attachmentsand
reposition the hangers until they hang free and
straight.

Loosen all exhaust flangejoints.

Place astand to support the muffler parallel to the
vehicle frame with the muffler pipe bracket free of
stress.

Tighten the muffler connection.

Tighten all the exhaust hanger clamps and flanges
(tighten the exhaust manifold flangejoint last).

» Verify thereisadequate clearanceto prevent
grounding at any point in the system. Make
surethat the catalytic converter and heat shield
do not contact the framerails.

» After neutralization, the rubber in the exhaust
hangers should show some flexibility when
movement is applied to the exhaust system.

*  Withtheexhaust systeminstalled securely and
cooled, the rear hanger should be angled
forward.

Lower thevehicle.

Test the exhaust system for normal operation.
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GENERAL PROCEDURES (Continued)

Wheel Bearing Check

DF1741-A

DF1742-A

1

AN\ WARNING: Theelectrical power tothe
air suspension system must be shut off prior to
hoisting, jacking or towing an air suspension
vehicle. Thiscan beaccomplished by turning
off theair suspension switch. Failuretodo so
can result in unexpected inflation or deflation
of theair springs, which can result in shifting of
thevehicleduring these operations.

Raisethevehicleuntil thefront tiresare off the
floor.

e Makesurethewheelsarein astraight forward
position.

Note: Make surethewheel rotatesfreely and that
the brake pads are retraced sufficiently to allow
free movement of thetire and wheel assembly.

Spin thetire by hand to check the wheel bearings
for roughness.

Grip each front tire a the top and bottom and
move thewheel inward and outward whilelifting
theweight of thetire off the front whedl bearing.
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4, |f thetireand wheel (hub) isloose onthe spindle,
doesnot rotate freely, or hasarough feeling when
spun, carry out one of the following:

e Onvehicleswithinner and outer bearings,
inspect the bearings and cupsfor wear or
damage. Adjust or install new bearings and
CUpS as necessary.

e Onvehicleswith one sealed bearing, install a
new wheel hub. Refer to the appropriate
workshop manual for the service procedures.

DF1743-A




