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SUBJ ECT:
Vehicle Pulls Or Leads Right Or Left

OVERVIEW:
This bulle tin involves properly diagnos ing and correcting a lead/pull condition.

SYMPTOM/CONDITION:
The cus tomer may describe the vehicle pulls or leads right or le ft.

SPECIAL TOOLS/EQUIPMENT REQUIRED:

NPN Sta tic Alignment Equipment

DISCUSSION:
Proper diagnos is for a lead/pull condition mus t be made before any repa irs a re made . It is
important to unders tand the cus tomer’s concern and follow s imple guide lines for diagnos is .
It is a lso important to separa te lead/pull conditions from steering wheel off center
conditions .

For example : lead/pull conditions can be described as “the s tee ring wheel is not centered”,
because the cus tomer is compensa ting for a lead/pull condition by applying s tee ring effort
to keep the vehicle trave ling s tra ight, sees tha t the s tee ring wheel is not s tra ight, and
inte rpre ts this incorrectly as the s tee ring wheel be ing off cente r. Likewise , a “s tee ring
whee l not centered” condition can be described as a lead/pull condition, the cus tomer sees
a s tee ring whee l tha t is off cente r while trave ling in a s tra ight line , the cus tomer s tra ightens
the s tee ring wheel, and inte rpre ts this incorrectly as a lead/pull.

DIAGNOSIS OF LEAD/PULL CONDITION:
Afte r you have e limina ted the poss ibility of a s tee ring whee l off center condition, you can
proceed to proper diagnos is of a lead/pull condition. Definition/Diagnos is of s teering whee l
off cente r: The s teering whee l is rota ted to the right or le ft more than the a llowable amount,
(typica lly +/-3.0 degrees) when driving on a s tra ight fla t road. It is important tha t the vehicle
be driven on a s tra ight fla t road. If the vehicle is driven on a highly crowned road, the
s teering whee l may be turned off cente r to counte ract the e ffect of the road crown; this
could be inte rpre ted as the s teering whee l be ing off center when it is not. A s teering wheel
off cente r condition requires a toe adjus tment only. If the vehicle has a lead/pull condition,
and a s tee ring wheel tha t is off cente r, repa ir the lead/pull condition firs t.

NOTE: Before proceeding to the d iagnos is o f a lead /pu ll condition , the fo llowing
pre liminary Vehic le Checks mus t be made firs t:
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VEHICLE CHECKS:
Tes t drive the vehicle “as is” before making any changes to confirm the cus tomer’s
compla int or concern before proceeding with the following vehicle checks .

� Are the tires infla ted to the recommended placa rd pressures?
� Is the tire wear even and symmetric?
� Is there any s ign of suspens ion component damage?
� Does cross switching the front tire /whee l assemblies correct or improve the lead/pull

condition?

STATIC ALIGNMENT EQUIPMENT CHECKS:
� Is the a lignment equipment properly ca libra ted? Annual ca libra tion is recommended.

A calibra tion certifica te should be ava ilable .
� FCA vehicles a re checked 100% for a lignment va lues a t the manufacturing plant. If

s ta tic a lignment equipment cons is tently shows va lues tha t a re out of specifica tion for
vehicles with less than 1000 miles , the s ta tic a lignment equipment mus t be verified
immedia te ly.

� Is the la tes t a lignment specifica tion for the vehicle be ing checked loaded into the
s ta tic a lignment equipment? Specifica tions can be manua lly loaded into the s ta tic
a lignment equipment. Refer to a lignment specifica tions published in
Dea lerCONNECT> TechCONNECT under: Service Info> 02 - Front Suspens ion>
Wheel Alignment> Specifica tions .

DIAGNOSIS AND CORRECTION OF A LEAD/PULL CONDITION:
Afte r performing the pre liminary checks , proceed to diagnos is of lead/pull. The diagnos is of
a lead/pull condition is the same for a ll FCA models . Tes t drive the vehicle on a right
crowned road a t 50 MPH steady s ta te speed. Pos ition the vehicle in the cente r of the
driving lane be tween the two lines des igna ting the lane width. While holding the s tee ring
whee l with a controlled grip, a llow the vehicle to find its own direction (s imula ting hands
free ). Record the amount of time it takes for the front tire to touch the pa inted line
des igna ting the lane edge prior to making a correction to keep the vehicle in the lane .
Repea t the procedure driving the vehicle in the oppos ite direction (Example : If initia l te s t is
pe rformed driving North, repea t the procedure driving South on the same road). Ca lcula te
the average time between the two tes ts .

Is the average time for the vehicle to lead/pull to the edge of the lane less than 7 seconds?

a . Yes >>> Average time is less than 7 seconds . Proceed with the corrective actions
for lead/pull.

b . No >>> Average time is grea te r than 7 seconds . This bulle tin does not apply. Normal
diagnos is of the cus tomer’s concern should be performed.

CORRECTIVE ACTIONS FOR LEAD/PULL:
Before proceeding with corrective actions to e limina te lead/pull conditions , it is important to
unders tand the sources of lead/pull conditions and the a lignment characte ris tics tha t
contribute to lead/pull conditions . Out of specifica tion cross camber (le ft s ide camber
minus right s ide camber) and cross cas te r (le ft s ide cas te r minus right s ide cas te r) a re the
main sources of lead/pull compla ints for vehicles equipped with hydraulic s tee ring
sys tems .

However, even if the vehicle a lignment va lues a re within specifica tions , the tire
characte ris tics may still cause the vehicle to lead/pull. Cross switching the front tire /whee l
assemblies can ass is t in address ing this is sue . Cross camber and cross cas te r e ffects
combine to increase or decrease lead/pull compla ints . Both a high cross camber and a low
cross cas te r will cause a vehicle to lead/pull le ft. The combined effects a lso works the
oppos ite for a low cross camber and a high cross cas te r, this will cause a vehicle to
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lead/pull right. The combina tion of both the cross camber and cross cas te r can be
visua lized in (Fig. 1). Quadrant (4) represents increased cross cas te r a long the vertica l
axis and decreased cross camber a long the horizonta l axis (Fig. 1). Quadrant (2)
represents decreased cross cas te r a long the vertica l axis and increased cross camber
a long the horizonta l axis (Fig. 1).

Fig . 1 Cros s Cas te r - Cros s Camber

1 - Specifica tion Targe t Area Cross Cas ter/Camber

2 - Quadrant 2 (Left Pull Region)

3 - Increase /Decrease Cross Caste r/Camber Se tting

4 - Quadrant 4 (Right Pull Region)

It is important to make sure the direction of change in cross camber and/or cross cas te r
addresses and counte racts the cus tomer compla int. An example would be , if a vehicle
shows a left lead/pull condition and the a lignment da ta (cross-camber, cross-cas te r) fa lls
into the second quadrant (2), the repa ir mus t move the a lignment se tting (3) toward the
fourth quadrant (4) (Fig. 1). This means tha t the cross camber va lues should decrease
and/or the cross cas te r va lues should increase to counte ract the le ft lead/pull condition. On
the other hand, if a vehicle shows a right lead/pull condition and the a lignment da ta
(cross -camber, cross -cas te r) fa lls into the forth quadrant (4), the repa ir mus t move the
a lignment se tting (3) toward the second quadrant (2) (Fig. 1). This means tha t the cross
camber va lues should increase and/or the cross cas te r va lues should decrease to
counteract the right lead/pull condition.

If the vehicle ’s initia l cross camber and cross cas te r a lignment va lues fa ll in the firs t or third
quadrant, the repa ir should focus specifica lly on cross camber or cross cas te r adjus tment
to bring the fina l a lignment va lues toward the second or fourth quadrant depending on the
cus tomer compla int. Avoid adjus tments tha t increase cross camber and cross cas te r a t the
same time or decrease cross camber and cross cas te r a t the same time , s ince the effect of
the cross camber change cance ls the e ffect of the cross cas te r change , making the fina l
result ineffective to counte ract the lead/pull condition.
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NOTE: Tire charac te ris tics may alte r the a lignment ta rge ts s o the cen ter of the
acceptab le ta rge t a rea range may not repres en t the bes t ad jus tment for a
s pec ific veh ic le . The goa l is to s e t the a lignment s o the vehic le does not pu ll
when driving on a normal road crown while main ta in ing each of the
a lignment meas urement va lues . The read ings may go to the oute r edge of the
s pec ifica tion targe t a rea (1) (Fig . 1).

LEAD/PULL CORRECTIVE ACTION STEP SEQUENCE:

NOTE: Ens ure the Vehic le Checks for tire infla tion , tire wear, s us pens ion
components , and tire c ros s s witch ing have been performed firs t before
beginning the Lead/Pull Correc tive Action Step Sequence .

Follow the corrective action s tep sequence to properly correct a lead/pull condition. Always
road tes t the vehicle on the same road used for the initia l road tes t to verify tha t the vehicle
drives s tra ight ahead without a lead/pull to the le ft or right. Verify tha t the s teering whee l is
cente red while driving on a fla t road or off-cente r due to road crown, which will be a normal
condition. It is bes t to verify the centering of the s tee ring wheel on a fla t road (no road
crown).

1. Road tes t the vehicle on a fla t road to verify the cus tomer’s concern. Does the vehicle
lead or pull right or le ft?
a . Yes >>> Vehicle leads or pulls right or le ft. Continue with Step #2.
b. No >>> Vehicle does NOT lead or pull right or le ft. Return the vehicle to the

cus tomer.
2. Measure the whee l a lignment.
3. Is the wheel a lignment within specifica tions?

a . YES >>> Whee l a lignment is within specifica tions . Proceed to Step #5.
b. NO >>> Align the vehicle , then continue with Step #4.

4. Road tes t the vehicle on a fla t road. Does the vehicle lead or pull right or le ft?
a . Yes >>> Vehicle leads or pulls right or le ft. Continue with Step #5.
b. No >>> Vehicle does NOT lead or pull right or le ft. Return the vehicle to the

cus tomer.

NOTE: If the fina l ad jus tment va lues a re offs e t when compared to the in itia l va lues in
order to correc t the lead or pu ll cus tomer compla in t, ens ure tha t the cros s
camber and cros s cas te r is with in s pec ifica tions .

5. Which way does the vehicle lead or pull, right or le ft?
a . Vehicle leads or pulls to le ft. Decrease cross camber and/or increase cross cas te r

within specifica tion.
b. Vehicle leads or pulls to righ t. Increase cross camber and/or decrease cross cas te r

within specifica tion.
6. Road tes t the vehicle on a fla t road. Does the vehicle lead or pull right or le ft.

a . Yes >>> Vehicle leads or pulls right or le ft. Call the STAR center for ass is tance .
b. No >>> Vehicle does NOT lead or pull right or le ft. Return the vehicle to the

cus tomer.

FAILURE CODE:
Information Only
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