Overview of the Task List

Suspension and Steering (Test A4)

The following section includes the task areas and task lists for this test and a written overview of
the topics covered in the test.

The task list describes the actual work you should be able to do as a technician that you will be
tested on by the ASE. This is your key to the test and you should review this section carefully. We
have based our sample test and additional questions upon these tasks. The overview section will
also support your understanding of the task list. ASE advises that the questions on the test may not
equal the number of tasks listed; the task lists tell you what ASE expects you to know how to do and
be ready to be tested upon.

At the end of each question in the Sample Test and Additional Test Questions sections, a letter and
number will be used as a reference back to this section for additional study. Note the following
example: A.3.1

A. Steering Systems Diagnosis and Repair (10 Questions)
Task A.3 Steering Linkage (3 Questions)

Task A.3.1 Inspect and adjust (where applicable) front and rear steering linkage
geometry (including parallelism and vehicle ride height)

Example:

Rack-and-pinion
steering unit

1. An inspection is being performed on the rack and pinion steering system shown in the figure.
All of the following should be checked EXCEPT:
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A. the ball joints.

B. the tires.

C. the Pitman arm. (A3.1)
D. the tie-rods.

Analysis:

Question #1 _
Answer A is wrong. Ball joints should be inspected wi :
Answer B is wrong. Tires should be inspected along with the steering system for abnormal wear.
Answer C is correct. A rack and pinion steering system does not have a Pitman arm. ql

Answer D is wrong. Tie-rods should be inspected as part of the steering system for wear anc! loosencss.

thin the steering system for wear and looseness.

Task List and Overview

Task A.1
Task A.1.1

Task A.1.2

A. Steering Systems Diagnosis and Repair (10 Questions)
Steering Columns (3 Questions)

Diagnose steering column noises and steering effort concerns
(including manual and electronic tilt and telescoping mechanisms);
determine needed repairs.

The steering column is the direct connection from the steering wheel to the steering gear. Although
there are many designs, some basic characteristics apply to most columns. On all new vehicles,
there is an air bag located in the center of the steering wheel. Most vehicles will incorporate (in the
steering wheel and column) functions such as turn signals, headlights, hazard lights, ignition lock,
horn, ignition switch, wipers, windshield washers, and cruise control switches. Some designs will
also have additional features such as radio volume and station switching. A wiring harness runs
alongside the column.

To add to driver comfort, many steering columns tilt and may even telescope up and down.

Diagnosing steering complaints always begins with a complete inspection of the steering column.
Worn steering column bearings or loose mounts can cause noise and looseness in the steering column.
Check for excessive up-and-down and side-to-side movement in the steering wheel and column.

A broken support plate or other worn internal column parts can cause looseness or binding in the
steering column.

In a tilt steering column, worn or loose pivots that allow the column to tilt will result in excessive
steering wheel movement. In many cases, it will be necessary to remove the steering wheel and
disassemble the steering column to properly identify the wormn parts.

Inspect and replace steering column, steering shaft U-joint(s), flexible
coupling(s), collapsible columns, and steering wheels (includes
steering wheels and columns equipped with air bags and/or other
steering wheel/column mounted controls, sensors, and components).

Before removing the steering column, point the front wheels in the straight-ahead position and
make sure the column is in the lock position. This will prevent damage to the air bag clock spring
(spiral cable) and will help line-up the steering column with the steering gear during reassembly. For
vehicles equipped with air bags, disable the air bag system following the manufacturer’s procedure
Usually, this involves removing the battery cables or air bag fuse. :

. After removing the horn pad (and/or air bag), remove the steering wheel retaining nut and check
alignment marks on the steering wheel and shaft. If no marks are found, scribe marks to ensure proper
reinstallation of the steering wheel. Using the proper puller, remove the steering wheel. Never use a
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hammer, slide-hammer, or knock-off puller to remove the steering wheel. Damage to the column or
column bearings can result. N

Disconnect the wiring harness, bottom steering coupler retaining bolt, and transmission linkage
from the column. Mark the position of the steering column coupler to the steering gear. Remove, if
necessary, any dash trim to gain access to the steering column mount under the dashboard. Carefully
remove the steering column from the vehicle. .

Inspect all external components including the flex coupler and lower column U-joint (if Eq“fPP"d}‘
Many vehicles are designed with an intermediate shaft containing two U-joints. Inspect the U-joints
for wear, looseness and binding. Disassembly of the steering column will be necessary to inspect
internal components of the column.

Disarm, enable, and properly handle airbag system components during
vehicle service following manufacturers’ procedures.

Inflator
module

Combination
Ignition switch
lock cylinder

The supplemental inflatable restraint system (air bag) must be disarmed properly before any work is
performed on the steering column. Failure to disarm the air bag may result in the accidental deployment
of the air bag, which can cause personal injury and unnecessary repairs to the air bag system. Always
consult the service manual for recommended procedures on disabling the air bag system.

The following is a list of basic procedures and precautions that should be followed when working

with and around air bag systems.

+ Always disable the air bag system before servicing the air bag or any components near or around
the steering column and/or air bag system.

+ Never subject the inflator module to temperatures greater than 175°F (79.4°C).
» If any air bag component is dropped, it should be replaced.

« Never test any air bag component with electrical test equipment unless instructed to do so by
the factory service manual.

« When carrying a live (not deployed) air bag, always point the bag and trim cover away from you.
« When placing a live air bag on a workbench, always face the air bag and trim cover up.
« Discarded live air bags must be deployed. Follow manufacturer’s procedure for proper disposal.

+ Lock the steering wheel in place whenever removing the steering wheel, steering column, or
steering gear to prevent damage to the clock spring. The clock spring maintains a continuous
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electrical connection as the steering wheel rotates between the inflator module and air bag
controller.

Steering
wheel

M) Clock
spring

Air bag
module

Task A.2  Steering Units (4 Questions)

Task A.2.1 Diagnose steering gear (non-rack and pinion type) noises, binding,
vibration, free play, steering effort, steering pull (lead), and leakage
concerns; determine needed repairs.

Conventional steering gears utilize the recirculating ball design. Many conventional steering gear
problems are due to internal wear. Start your steering inspection by turning the steering wheel full
left and full right, noting any noise, binding, roughness, looseness, or need for excessive effort.
Check lubrication level. Inspect the steering gear for indications of fluid leakage from the gear and
at hose connections for power steering units. Loss of fluid may cause increased steering effort and
erratic steering. Fluid loss on power steering units may cause a whine or growling noise. A loose or
worn power steering belt may cause a squeal while turning the steering wheel, and may also cause
erratic steering and increased steering effort. On power steering systems, a missing belt will result in
loss of power steering assist,

A worn sector shaft, worm shaft, or bearings can cause binding and roughness while turning the
steering wheel. Excessively worn steering gears will have to be either overhauled or replaced.

Inspect the steering gear mounting bolts. Loose gear-to-frame mounting bolts will cause excessive
free play, wandering, and may even cause a vibration. Inspect the frame where the steering gear is
mounted for corrosion and cracks. Rust can weaken the frame and cause the gear to flex or pull
away causing a potentially dangerous situation.

Task A.2.2 Diagnose rack _and pinion steering gear noises, binding, vibration,
free play, steering effort, steering pull (lead), and leakage concerns;
determine needed repairs. :

Most new vehicles are equipped with a rack and pinion steering ge ; ini
steering gear is a much simpler design. The steering column is com&gest:; dﬁl?c tﬁ a{hn:S?;::;nshaﬁ
called the pinion. The pinion operates the rack assembly, which moves the tie-rods and the steering‘
knuckles. On power steering rack and pinion gears, a control valve directs the flow of fluid from one
side of the rack to the other,

Diagnose problems with a rack and pinion steeri i :
as _with .the_cnnvmtiunal steering gear. lE'I‘urn the steenﬁngz:ax:hfjl:ﬁrr ﬁ,:? :;mlbfgﬁ Wﬁ:ﬁms
noise, binding, mughr:ess, looseness, or need for excessive effort. Inspect the moun h m:]; mgkﬂ:and
bushings for wear, which can cause loose or wandering steering. A binding or mughnu]?cfs wrwalfil: turning

_—
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Task A.2.3

Task A.2.4

Task A.2.5

the wheel may indicate a worn rack gear. A womn steering rack may also cause excessive steering
effort. Carefully inspect the rack for leaks at the bellows boots and at the pinion seal.

Inspect power steering fluid level and condition; determine fluid type

and adjust fluid level in accordance with vehicle manufacturers’
recommendations.

Power steering fluid reservoirs are either integrated with the pump or remotely located. Many
remote reservoirs are transparent and have markings on the outside to indicate the fluid level. Remote
reservoirs are usually marked: FULL COLD, FULL HOT, or MIN, MAX. If the fluid is checked
with a dipstick, wipe the cap and area clean to prevent dirt from entering the system.

Check the fluid level at normal operating temperature (approximately 175°F.). Make sure the fluid
level is at least MIN or COLD before running the engine to prevent damage to the pump or gear. A
low fluid level may indicate a leak.

When checking the fluid level, note the fluid condition. Discolored fluid or signs of particles may
be an indication of wear to the pump, hoses, or gear. Foamy fluid is caused by air in the system.

Before adding fluid, check with the factory manual for the proper fluid.

Inspect, adjust, align, and replace power steering pump belt(s) and
tensioners.

The power steering pump is driven by either a conventional V-belt or serpentine belt. Most new
vehicles are equipped with serpentine belts that incorporate automatic tensioners. Older belt systems
must be adjusted manually.

Belts should be inspected for glazing, rotting, cracking, or swelling. Oil residue on the belt may
be an indication of a fluid leak. Also, always check for proper pulley alignment when inspecting or
replacing belts. Belt tension must also be checked on both automatic tensioners and on manually
adjusted belts. Use a belt deflection gauge or use the deflection method by applying pressure with
your finger on the belt midway between the longest span. Compare your reading with manufacturer’s
specifications. Typical belt deflection is approximately 0.5 inch (12.7mm).

For automatic tensioners, inspect for wear, looseness, and binding. Replace if worn.

Diagnose power steering pump noises, vibration, and fluid leakage;
determine needed repairs.

The power steering pump supplies the hydraulic pressure needed to operate the steering gear.
The most common problem with the pump is seal leaks. Loss of fluid will cause an audible whine
or growling noise. Seal leaks will require either pump replacement or an overhaul. If a vibration is
felt when turning the steering wheel, check for belt problems, internal pump problems, or loose
pump retaining bolts and mounting brackets.
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Task A.2.6

Task A.2.7

Hold

/

Rotate to push
pulley onto shatt

P ||

Rotate to pull
pulley off shaft

Remove and replace power steering pump; inspect pump mounting and
attaching brackets; remove and replace power steering pump pulley.

To remove the power steering pump, start by removing the belt and cleaning any dirt around the
pump and hose connections. Disconnect the hoses and plug the hoses and pump fittings. Remove
the pump mounting bolts and carefully remove the pump from the vehicle. On some vehicles, it will
be necessary to remove the pulley before the pump can be removed from the mounting bracket. To
remove and install the pulley, always use the proper puller. Never attempt to hammer the pulley off
or on. With the pump removed, inspect the mounting brackets.

After installing the pump, fill with fluid, bleed the system, and check for leaks. Also check belt
tension and for proper pulley alignment. Road test the vehicle and recheck fluid level and for leaks.

Inspect and replace power steering pump seals, gaskets, reservoir,
and valves.

Leaking seals and worn parts will refquire a pump overhaul or replacement. Worn or leaking pumps
are usually replaced. However, many times leaking pumps can be resealed. If an overhaul is elected.
consult the factory manual first for details and proper procedures,

. With the pump removed from the vehicle, drain as much fluid as possible, remove the pulley, and
disassemble the pump. Carefully lay out the parts on a clean workbench, Inspect all internal parts,
flow control valve, and seals for damage, galling, nicks, and excessive wear,

On pumps WE.Ih intcg;axcd reservoirs, a common location for a leak is from the reservoir seal.
Remove the O-ring f:ltlmg and mounting bolts. Carefully twist the reservoir and remove the reservoir
from the pump housing. Clean the reservoir, mounting area, and seal area. Replace the reservoir seal
and reassemble. Lubricate the seal with power steering fluid prior to installation

The shaft seal is another common cause for leaks. To replace it, first remoy \

: ; eth :
the old seal and install the new seal using a suitable seal driver. el

When replacing the flow control valve, lubricate the new valve with power steering fluid and
install it in the pump housing.

After repairs are made, add new power steering fluid, check for leaks, bleed system, and road
tefstrjfheck folr proper power steering operation. Bleeding procedures are covered in Sr:‘ction A216
of this manual. s






