CHAPTER

Wheels, Tires,
5 and Wheel Bearings

Review Questions

1. Tires the weight of the vehicle, absorb much of the road , and are vital to

how the vehicle handles and how well it

2. Tires that rely on air pressure are called:
a. hydraulic.
b. pneumatic.
c. aquatic.
d. electronic.

3. True or False: With the weight of the vehicle on the tire, the tire will remain perfectly round.

4. A tire contact patch of 36 square inches at 28 psi can support how much weight?
a. 960 pounds
b. 1255 pounds
c. 1008 pounds
d. 888 pounds

© Cengage Learning, Inc. This content is not final and may not match the published product.

5. Explain why temporary spare tires require higher air pressure than the standard size tires?

6. When the weight of the vehicle is on the tires, the tires tend to slightly.

7. When the temperature of the tire increases, such as during driving, the air pressure inside the tire

113
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114 Chapter 5 Wheels, Tires, and Wheel Bearings

8. The type of tire balance shown in Figure 5-1 is:

¢ of spindle

Figure 5-1
a. dynamic.

b. lateral.
c. radial.
d. static.

9. Dynamic wheel imbalance causes the steering wheel to shake or

10. Technician A says radial tires are the most common tire type used today. Technician B says radial tires use
layers of materials such as steel and polyester in their construction. Who is correct?

a. Technician A
b. Technician B
c. Bothaandb
d. Neither a nor b

11. In general, the shorter a tire’s sidewall is, the the tire will be.

12. Identify the tire types shown in Figure 5-2 (a through c).

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Figure 5-2
18. List four different types of tires.
14. The majority of tires used on passenger vehicles are season tires.
15. Sports car tires may not perform well in temperature operation.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chapter 5 Wheels, Tires, and Wheel Bearings

An tire is one that has different tread patterns on the inside and outside sections of the tread.

A tire is one that has a tread pattern that is made to rotate primarily in one direction.

Most temporary spare tires require an inflation pressure of psi.

Self-supporting run-flat tires require the use of a tire monitoring system.

Which of the following is not part of the tire size marking on a tire?
a. Rim diameter

b. Rim width

c. Tread section width

d. Aspect ratio

The and ratings use letters, from C to A or AA to indicate overall tire quality.

Most passenger car tires have maximum inflation pressures between ____ psi and
psi.

The last four digits of the number provide the production date of the tire.

List three types of tire problems that can result from tire plies that are not molded correctly.

Tire pull can be caused by meaning the tire is slightly cone shaped.

Steel wheels are often covered with to enhance the look of the vehicle.

A hub-centric wheel means that the wheel is centered to the vehicle by the
a. lug nuts.

b. hub.

c. hub cap.

d. lug nuts, hub, and hub cap.

Technician A says changing wheel offset can affect wheel bearing life. Technician B says changing wheel
offset can cause the tire to interfere with the brake system. Who is correct?

a. Technician A
b. Technician B
c. Bothaandb
d. Neither a nor b
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31.

32.

33.

34.

35.

Chapter 5 Wheels, Tires, and Wheel Bearings 117

Technician A says overtightening lug nuts can damage the hub. Technician B says overtightening the lug
nuts can damage the brake rotors. Who is correct?

a. Technician A
b. Technician B
c. Bothaandb
d. Neither a nor b

The two types of tire pressure monitoring systems (TPMS) are
a. static and dynamic.

b. direct and indirect.

c. lateral and radial.

d. internal and external.

Explain the differences between the two types of tire pressure monitoring systems.

Describe why it is important to use caution when inspecting a tire.

Explain how to use a tire machine to dismount and remount a tire on a wheel.

Tire pressure should be set when the tire is . If tire pressure is checked when the tire is hot,
the pressure may read

Draw the two common patterns for performing a tire rotation.
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36.

37.

38.

39.

40.

41.

42.

Chapter 5 Wheels, Tires, and Wheel Bearings

Explain what is indicated by finding rubber dust inside of the tire.

If a wheel and tire are stuck on the hub, describe what steps should be taken to break the wheel loose from
the hub.

Which of following is not a common reason for tire air loss?
a. Debris punctured the tread.

b. Rust or corrosion around the rim and bead.

c. Cracks in the rim.

d. Leaking valve stem or core.

A customer complains that the vehicle’s steering wheel shakes while driving on the freeway but is fine at
lower speeds. What is the most likely cause?

a. Loose wheel bearings
b. Tire imbalance

c. Tire conicity

d. Low tire pressure

A wheel/tire that is out of balance will try to bounce or hop as it is driven.

Technician A says excessive wheel/tire runout can cause a vibration. Technician B says a bent hub can
cause a vibration. Who is correct?

a. Technician A
b. Technician B
c. Bothaandb
d. Neither a nor b

A vehicle has an illuminated TPMS light on the dash. Technician A says one or more tires may have low air
pressure. Technician B says if the TPMS light stays on with the tires inflated correctly it means that there is
a fault in the system. Who is correct?

a. Technician A
b. Technician B
c. Bothaandb
d. Neither anorb
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Chapter 5 Wheels, Tires, and Wheel Bearings 119

43. Explain how bearings, particularly ball and roller bearings, reduce friction.

44. Technician A says all FWD vehicles use a sealed wheel bearing and hub assembly that is replaced as a unit.
Technician B says some FWD vehicles use tapered roller bearings for the front wheel bearings. Who is cor-
rect?

a. Technician A
b. Technician B
c. Bothaandb
d. Neither a nor b

© Cengage Learning, Inc. This content is not final and may not match the published product.
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120 Chapter 5 Wheels, Tires, and Wheel Bearings

1. For a vehicle specified by the instructor, use a ruler to determine the approximate contact patch area for a
tire sitting on the floor and at its proper inflation pressure.

a. Contact patch width Length Total area

b. Multiply the tire pressure by the contact patch area to determine how much weight can be carried.
Ib (kg)

c. Record the maximum load rating specified on the tire sidewall.

d. Find the difference between the specified maximum load and the weight you determined in question b.

If there is a difference in the two numbers, why?

How does inflation pressure affect the load carrying capacity of the tire?

How does tire size (width) affect tire load carrying capacity?

Sa o

Determine if the vehicle has a temporary spare tire; if so, what is the recommended pressure for this tire?

i. Why is the tire pressure for a mini-spare higher than the pressure for the regular tires?

2. Tire and wheel construction
a. Label the parts of the tire shown in Figure 5-3 (A through C).

Figure 5-3
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Chapter 5 Wheels, Tires, and Wheel Bearings 121

b. Label the tire dimensions in Figure 5-4.

P 215 65 R 15 89 H

Figure 5-4

c. Label the parts of the wheel shown in Figure 5-5 (A through H).

o

A
Y
B
NI
TN

NS
D

© Cengage Learning, Inc. This content is not final and may not match the published product.

Figure 5-5

d. Match the tire sidewall information with its description. Passenger car tire

Section width 93

Aspect ratio P

Rim diameter 18

DOT number 235

Speed rating 40

Load index MXTB A9A 1511
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122 Chapter 5 Wheels, Tires, and Wheel Bearings

3. Wheel bearing
a. Label the types of wheel bearings shown in Figure 5-6 (a through c).

C.

Figure 5-6
b. Label the parts of the wheel bearing shown in Figure 5-7 (A through C).

A/A
B

C

© Cengage Learning, Inc. This content is not final and may not match the published product.

Figure 5-7

c. Label the forces that act upon wheel bearings during operation in Figure 5-8 (A through C).

Rotating
"\ shaft

my

Figure 5-8
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Chapter 5 Wheels, Tires, and Wheel Bearings 123

Lab Worksheet 5-1

Name Station Date

Inspect FWD Wheel Bearings

NATEF Correlation

This lab worksheet addresses the following MLR task:

3.D.1. Inspect, remove, and/or replace bearings, hubs, and seals. (P-2)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Describe the common symptoms of a faulty wheel bearing.

2. Does the bearing make noise when driving the vehicle? Yes No

3. If the bearing is making noise, does the noise change when turning a corner?

Yes No

If yes, describe how the noise changes and what this indicates.

© Cengage Learning, Inc. This content is not final and may not match the published product.

4. Raise and support the vehicle and spin the tire by hand. Note any roughness or looseness in the bearing.
Note your findings.

5. Grasp the tire at the three o’clock and nine o’clock positions and shake the tire. Is any looseness felt?

Yes No

If yes, is the movement in the wheel bearing? Yes No
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124 Chapter 5 Wheels, Tires, and Wheel Bearings

6. Based on your inspection, what is the recommended action?

7. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Chapter 5 Wheels, Tires, and Wheel Bearings 125

Lab Worksheet 5-2

Name Station Date

Replace FWD Wheel Bearings

NATEF Correlation

This lab worksheet addresses the following MLR task:

3.D.1. Inspect, remove, and/or replace bearings, hubs, and seals. (P-2)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Refer to the manufacturer’s service procedures to replace a front wheel bearing. Summarize the procedure.

2. Safely raise and support the vehicle. Remove the wheel and tire on the side of the vehicle being serviced.

Instructor’s check

The following procedures are general for most FWD vehicles. Refer to the manufacturer’s service informa-
tion if available.

© Cengage Learning, Inc. This content is not final and may not match the published product.

3. Loosen and remove the drive axle nut.

4. Separate the steering knuckle from either the lower control arm or strut.

Instructor’s check

5. Remove the outer CV joint from the wheel bearing. Be careful not to damage the CV shaft, boots, or joints.

Instructor’s check

6. Remove the bolts securing the wheel bearing to the steering knuckle and remove the wheel bearing.

Instructor’s check
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126 Chapter 5 Wheels, Tires, and Wheel Bearings

7. Install the new wheel bearing and torque the bolts to specifications.

Torque specifications.

8. Reinstall the outer CV shaft into the wheel bearing. Reattach the steering knuckle to the control arm or strut.
Torque all fasteners to specifications.

Torque specifications

9. Install and torque a new axle nut to specifications. Do not use power tools to seat the nut before torquing.
Overtightening the axle nut can damage the new bearing and cause premature failure.

Torque specifications

Instructor’s check

10. Reinstall the wheel and tire. Torque the wheel lugs to specifications.

Torque specifications

11. Lower the vehicle back on the floor.

12. Remove any tools and equipment and clean up the work area.

Instructor’s check
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Lab Worksheet 5-3

Name Station Date

Replace Studs

NATEF Correlation

This lab worksheet addresses the following MLR task:

3.E.4. Inspect and replace drive axle wheel studs. (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

Safely raise and support the vehicle.

1. Begin your inspection by checking all of the lug nuts and studs for signs of damage, for missing lug nuts
and studs, and if all lug nuts and studs are of the same type and size. Summarize your findings.

2. Select the appropriate size socket(s) and loosen all of the lug nuts and studs. Note if any of the lug nuts and
studs require more or less effort than others as this can indicate improper torque and damage to the lug
nuts or studs. Note your findings.

© Cengage Learning, Inc. This content is not final and may not match the published product.

3. Remove the lug nuts and studs and set them aside for inspection. Remove each wheel and tire assembly.
Inspect all of the lug nuts and studs for signs of damage. Note your findings.
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128 Chapter 5 Wheels, Tires, and Wheel Bearings

4. If the lug nut studs have damaged threads, the stud may be repairable with a thread file or by using a die to
clean the threads. Before attempting to repair the threads, you need to determine the stud thread pitch and
diameter.

Thread pitch

Diameter

5. Using a thread file with the correct thread pitch, attempt to straighten the damaged threads. Be sure to keep
the file properly aligned with the stud to prevent damaging the threads.

Instructor’s check

6. If the threads require using a die, ensure you have the correct thread pitch and diameter. Using the wrong
size die can cause irreversible damage to the stud.

Die used

7. Carefully thread the die onto the stud. Turn the die approximately one-quarter to one-half turn and then back
it off slightly. Continue down the length of the stud until the threads are repaired.

Instructor’s check

If the threads are badly damaged or the stud is broken, you will have to replace the stud. Refer to the manufac-
turer’s service information for the correct procedure.

8. Remove the damaged wheel stud from the axle hub.

Instructor’s check

9. Compare the replacement stud to the original. Ensure it is the correct length, diameter, and thread pitch.

10. Insert the stud into the axle hub. There are several methods to fully seat the wheel stud. Describe the method
used.

11. Thread a lug nut onto the new stud and verify proper operation.

Instructor’s check

12. Once finished, put away all tools and equipment and clean up the work area.

Instructor’s check
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Lab Worksheet 5-4

Name Station Date

Tire Size Information

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.1. Inspect tire condition; identify tire wear patterns; check for correct tire size, application (load and speed
ratings), and air pressure as listed on the tire information placard/label. (P-1)

Procedure

Locate the following tire information:

1. Vehicle year Vehicle make and model
Tire manufacturer Tire model
Tire size Treadwear rating
Traction rating Temperature rating
Load rating Speed rating

Locate the tire decal on this vehicle and determine if the installed tire is correct according to the decal.

Correct Yes No

If not, what is incorrect?

© Cengage Learning, Inc. This content is not final and may not match the published product.

2. Vehicle year Vehicle make and model
Tire manufacturer Tire model
Tire size Treadwear rating
Traction rating Temperature rating
Load rating Speed rating

Locate the tire decal on this vehicle and determine if the installed tire is correct according to the decal.

Correct Yes No

If not, what is incorrect?
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Lab Worksheet 5-5

Name

Station Date

Tire Pressure

NATEF Correlation

Chapter 5 Wheels, Tires, and Wheel Bearings

131

This lab worksheet addresses the following MLR task:

4.D.1. Inspect tire condition; identify tire wear patterns; check for correct tire size, application (load and speed
ratings), and air pressure as listed on the tire information placard/label. (P-1)

Procedure

Vehicle year

Tire pressure spec

RF tire pressure

RR tire pressure

Vehicle year

Tire pressure spec

RF tire pressure

RR tire pressure

Vehicle year
Tire pressure spec

RF tire pressure

© Cengage Learning, Inc. This content is not final and may not match the published product.

RR tire pressure

Vehicle make and model

Spare pressure spec

LF tire pressure

LR tire pressure

Vehicle make and model

Spare pressure spec

LF tire pressure

LR tire pressure

Vehicle make and model

Spare pressure spec

LF tire pressure

LR tire pressure

Remove any tools and equipment and clean up the work area.
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Lab Worksheet 5-6

Name Station Date

Tire Wear

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.1. Inspect tire condition; identify tire wear patterns; check for correct size and application (load and speed
ratings) and air pressure as listed on the tire information placard/label. (P-1)

Description of Vehicle

Determine any wear concerns for the tires specified by your instructor.

Vehicle year Vehicle make and model

Procedure

1. Inspect the tires for uneven or excessive wear. Note your findings for each tire.

RF tire wear LF tire wear

RR tire wear LR tire wear

2. Using a tread depth gauge, measure the tread depth, and record it for each tire.

RF depth LF depth
RR depth LR depth
Vehicle year Vehicle make and model

© Cengage Learning, Inc. This content is not final and may not match the published product.

3. Inspect the tires for uneven or excessive wear. Note your findings for each tire.

RF tire wear LF tire wear

RR tire wear LR tire wear

4. Using a tread depth gauge, measure the tread depth and record it for each tire.
RF depth LF depth

RR depth LR depth
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Lab Worksheet 5-7

Name Station Date

Rotate Tires

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.2. Rotate tires according to manufacturer’s recommendations including vehicles equipped with tire pressure
monitoring systems (TPMS). (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Find the vehicle lift points and support correctly.

Instructor’s check

2. Locate manufacturer-recommended tire rotation pattern, and include a diagram of pattern, or draw and
describe.

3. Check all wheels and tires. Note any problems.

Wheel damage, cuts or gouges, abrasions, and center cap condition

Tire damage, tread, and sidewall

Tire wear

© Cengage Learning, Inc. This content is not final and may not match the published product.

Valve stem damage

Incorrect inflation

Lug nut condition

4. Remove wheels and relocate to specified location. Note any issues of excessive rust or corrosion between
the wheel and the hub.

5. Recommended tire pressure specifications: F R

Set tire pressure to manufacturer specifications.

Instructor’s check
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136 Chapter 5 Wheels, Tires, and Wheel Bearings

6. Reinstall wheels and torque lug nuts to specification.

Torque specification

Torque pattern (draw)

7. Does this vehicle require a TPM reset or relearn when performing a tire rotation?

Yes No

8. If at TPM reset or relearn is required, determine what steps need to be performed and summarize them.

9. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-8

Name Station Date

Reinstall and Torque Wheel

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.2. Rotate tires according to manufacturer’s recommendations including vehicles equipped with tire pressure
monitoring systems (TPMS). (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

—

. Locate and record the wheel lug nut torque specs.

A

Draw the recommended pattern in which the lug nuts are tightened.

3. Inspect the wheel studs and hub before setting the wheel in place. Note any signs of damage to the studs
or corrosion on the hub.

© Cengage Learning, Inc. This content is not final and may not match the published product.

4. Inspect the wheel lug bore and centerbore for damage. Note your findings.

5. Inspect the lug nuts for internal damage to the thread (external threads if applicable for certain vehicles) and
for external damage to the nut. Note your findings

6. If all studs and lug nuts are undamaged and usable, place the wheel onto the hub and studs. Start each lug
nut by hand or using a socket by hand only. Seat each lug nut so that the wheel centers and seats properly
on the hub.

Instructor’s check

7. Set the torque wrench to the proper setting for the lugs.

Instructor’s check
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138 Chapter 5 Wheels, Tires, and Wheel Bearings

8. Tighten each lug in sequence and repeat to ensure all lugs are fully seated and tight.

Instructor’s check

9. Reinstall hub caps or center caps as necessary.

10. Remove any tools and equipment and clean up the work area.

Instructor’s check
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Lab Worksheet 5-9

Name Station Date

Dismount Tire

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.3. Dismount, inspect, and remount tire on wheel; balance wheel and tire assembly. (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Inspect the wheel and tire for any visible damage and note your findings.

2. Deflate the tire. This can be done by removing the tire valve core or by using a deflation tool.

Instructor’s check

3. Break the beads loose and mount the wheel and tire on the tire machine.

Instructor’s check

4. Remove the tire from the wheel.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.

5. Inspect the tire for evidence of internal damage. Note your findings.

6. Inspect the bead, sidewall, and tread for punctures, excessive wear, or damage. Note your findings.

7. Inspect the wheel assembly for excessive rust or corrosion, cracks, and other damage. Note your findings.

© 2019 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible web site, in whole or in part.

64403_ch05_hr_113-156.indd 139 8/29/17 7:05 AM
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8. Lubricate the beads and mount the tire back on the wheel.

Instructor’s check

9. Determine the maximum inflation pressure of the tire. Maximum pressure

10. Inflate the tire and seat the beads. Do not allow the pressure to exceed the maximum inflation pressure.

Instructor’s check

11. Explain why it is dangerous for the tire to be over-inflated.

12. Reinstall the valve core (if removed) and inflate to the tire pressure specified on the vehicle.

Recommended pressure

13. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-10

Name Station Date

Balance Wheel and Tire

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.3. Dismount, inspect, and remount tire on wheel; balance wheel and tire assembly. (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Inspect the wheel and tire for any visible damage. Note your findings.

2. What types of damage to the wheel and tire will affect the wheel and tire balance?

3. Remove the center cap if necessary and mount the wheel and tire to the balancer. Spin the tire by hand
and note any excessive lateral (side-to-side) or radial (up and down) movement. Excessive lateral or radial
movement may indicate a problem with the wheel and tire or may indicate improper mounting on the bal-
ancer. Double check that the wheel and tire is correctly mounted to the balancer before continuing.

4. Input the wheel and tire information into the balancer as necessary.

© Cengage Learning, Inc. This content is not final and may not match the published product.

Wheel diameter
Wheel width
Wheel offset

5. Start the balancer and note the required weight correction amounts.

Inside weight Outside weight

If the wheel and tire is out of balance, remove any wheel weights and recheck.

Inside weight Outside weight

© 2019 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible web site, in whole or in part.

64403_ch05_hr_113-156.indd 141 8/29/17 7:05 AM



142 Chapter 5 Wheels, Tires, and Wheel Bearings

6. Install the correct weight and recheck tire balance. OK Not OK

Instructor’s check

7. If the wheel and tire is still out of balance, what actions are necessary to bring it into balance?

8. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-11

Name Station Date

Dismount Tire with TPMS

NATEF Correlation

This lab worksheet addresses the following MLR tasks:
4.D.4. Dismount, inspect, and remount tire on wheel equipped with tire pressure monitoring system sensor. (P-1)

4.D.8. Demonstrate knowledge of steps required to remove and replace sensors in a tire pressure monitoring
system (TPMS) including relearn procedure. (P-1)

Description of Vehicle

Year Make Model

Engine AT MT CVT PSD (circle which applies)

TPMS sensor type (circle which applies): Metal stem Rubber stem Strapped

Procedure

1. Inspect the wheel and tire for any visible damage. Note your findings.

2. Deflate the tire. This can be done by removing the tire valve core or by using a deflation tool.

Instructor’s check

3. Determine how to break the beads loose without damaging the TPM sensor. Break the beads loose and
mount the wheel and tire on the tire machine.

© Cengage Learning, Inc. This content is not final and may not match the published product.

Instructor’s check

4. Remove the tire from the wheel.

Instructor’s check

5. Inspect the tire for evidence of internal damage. Note your findings.

6. Inspect the bead, sidewall, and tread for punctures, excessive wear, or damage. Note your findings.
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7. Inspect the wheel assembly for excessive rust or corrosion, cracks, and other damage. Note your findings.

8. Inspect the TPM sensor for damage. Note your findings.

9. Describe how to replace the TPM sensor.

10. Lubricate the bead areas of the tire and mount the tire back on the wheel.

Instructor’s check

11. Determine the maximum inflation pressure of the tire. Maximum pressure

12. Inflate the tire and seat the beads. Do not allow the pressure to exceed the maximum inflation pressure.

Instructor’s check

13. Explain why it is dangerous for the tire to be over-inflated.

14. Reinstall the valve core (if removed) and set the tire pressure according to the tire pressure decal on the
vehicle onto which the tire will be installed.

Recommended pressure

15. Verify proper operation of the TPM sensor.

Instructor’s check

16. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-12

Name Station Date

Inspect Tire for Air Loss

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.5. Inspect tire and wheel assembly for air loss; determine necessary action. (P-1)

Description of Vehicle

Year Make Model

Engine AT MT CVT PSD (circle which applies)
Tire size Wheel type

Procedure

1. Check and record tire pressure.

Recommended tire pressure

If necessary, inflate tire to proper pressure before continuing.

2. Carefully inspect the tire tread section, sidewall, and wheel for signs of damage. Note your findings.

© Cengage Learning, Inc. This content is not final and may not match the published product.

3. If your visual inspection does not reveal an obvious cause for air loss, use either a tire dip tank, or a spray
bottle with a soapy water solution to locate the leak. Note your findings.

4. If the tire has a puncture in the tread and it is within the repairable area, what type of repair should be made?

5. If the tire is leaking around the bead area, what actions are necessary to attempt to repair the wheel and tire?
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6. If the leak is from or around the valve stem, what steps are required to repair the leak?

7. If the tire is leaking from sidewall damage or dry rot, what is required?

8. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-13

Name Station Date

Tire Repair

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.6. Repair tire following vehicle manufacturer approved procedure. (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Using the service information, determine if the tire is repairable. Note your findings.

2. What types of tire damage are not repairable?

3. In what part of the tire can punctures be repaired?

© Cengage Learning, Inc. This content is not final and may not match the published product.

4. Using a soapy water solution or a tire dip tank, locate the puncture. Use a grease pencil to mark its location.
Puncture location

5. Mark the tire location to the valve stem. Remove any wheel weights. Dismount the tire from the wheel.

Instructor’s check

6. Depending on the size of the puncture, you may need to use a reaming tool to open up the hole and allow
the stem plug and patch to be installed.

Instructor’s check
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10.

11.

12.

13.

Chapter 5 Wheels, Tires, and Wheel Bearings

Mount the tire in a tire service clamp and spread the sidewalls apart to gain access to the undertread sec-
tion of the tire. Use a buffing tool to buff out any texture on the liner around the puncture. The buffed area
should be slightly larger than the size of the patch.

Instructor’s check

Clean the buffed area to remove any rubber dust. The patch needs to have a clean surface to adhere properly.

Instructor’s check

Apply a light coat of rubber cement to the buffed area of the liner where the patch will be placed. Refer to
the directions on the rubber cement to determine how long the cement needs to dry before applying the
patch.

Drying time

Instructor’s check

Once the rubber cement has dried, peal the protective film from the patch. Insert the plug through the punc-
ture and pull the patch into place against the liner. Use a stitching tool to work the patch against the liner
and ensure no air is trapped between the patch and the tire.

Instructor’s check

Reinstall the tire onto the wheel and air it to the recommended air pressure.

Instructor’s check

Using soapy water, check for leaks around the plug sticking out of the tread. If no leak is found, balance the
tire and reinstall on the vehicle.

Instructor’s check

Once finished, put away all tools and equipment and clean up the work area.

Instructor’s check
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Lab Worksheet 5-14

Name Station Date

TPMS Service

NATEF Correlation

This lab worksheet addresses the following MLR task:

4.D.7. ldentify indirect and direct tire pressure monitoring systems (TPMS); calibrate system; and verify opera-
tion of instrument panel lamps. (P-1)

Description of Vehicle

Year Make Model

Engine AT MT CVT PSD (circle which applies)
TPMS type

Procedure

1. Perform TPM system checks.
a. TPMS light/indicator operates KOEO. OK Not OK
b. Start engine and note TPMS light/indicator. On Off Blinking

c. What does the light indicate?

d. Is actual tire pressure displayed? Yes No

© Cengage Learning, Inc. This content is not final and may not match the published product.

If Yes, record displayed readings. RF LF RR LR

e.

2. For direct systems: follow the tire pressure sensor activation sequence using the TPM tool. Record the
sensor data.

LF pressure, temperature, and ID

RF pressure, temperature, and ID

RR pressure, temperature, and ID

LR pressure, temperature, and ID

Spare pressure, temperature, and ID
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3. Compare the TPMS readings to a tire pressure gauge.

Gauge readings: LF RF LR RR

Are the sensor and gauge readings very close to each other? Yes No

What could cause the readings to be different?

4. Does the TPMS require a relearn procedure after a tire rotation? Yes No

If yes, describe the relearn procedure.

5. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-15

Name Station Date

Reinstall and Torque Wheel

NATEF Correlation

This lab worksheet addresses the following MLR task:

5.A.3. Install wheel and torque lug nuts. (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

1. Locate and record the wheel lug nut torque specifications.

2. Draw the recommended pattern in which the lug nuts are tightened.

3. Inspect the wheel studs and hub before setting the wheel in place. Note any signs of damage to the studs
or corrosion on the hub.

© Cengage Learning, Inc. This content is not final and may not match the published product.

4. Inspect the wheel lug bore and centerbore for damage. Note your findings.

5. Inspect the lug nuts for internal damage to the thread (external threads if applicable for certain vehicles) and
for external damage to the nut. Note your findings.

6. If all studs and lug nuts are undamaged and usable, place the wheel onto the hub and studs. Start each lug
nut by hand or using a socket by hand only. Seat each lug nut so that the wheel centers and seats properly
on the hub.

Instructor’s check
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7. Set the torque wrench to the proper setting for the lugs.

Instructor’s check

8. Tighten each lug in sequence and repeat to ensure all lugs are fully seated and tight.

Instructor’s check

9. Reinstall hub caps or center caps as necessary.

10. Remove any tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.
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Lab Worksheet 5-16

Name Station Date

Service Wheel Bearing

NATEF Correlation

This lab worksheet addresses the following MLR tasks:

56.F.1. Remove, clean, inspect, repack, and install wheel bearings; replace seals; and install hub and adjust bearings.
(P-1)

5.F.5. Replace wheel bearing and race. (P-2)

Description of Vehicle

Year Make Model
Engine Front bearing Rear bearing
Procedure

Safely raise and support the vehicle.

1. Refer to the manufacturer’s service information to service the wheel bearings on this vehicle. Summarize
the procedures.

2. Remove the brake caliper and pads. Use a wire hanger or similar device to support the caliper. Do not allow
the caliper to hang by the brake hose. Remove the bearing dust cap, cotter pin, retainer, washer, and outer
wheel bearing from the hub. Describe the condition of the grease and the outer bearing components.

© Cengage Learning, Inc. This content is not final and may not match the published product.

3. Remove the brake rotor, inner wheel bearing, and grease seal. Describe how you removed the inner bearing
and seal.

4. Clean the hub, bearings, and bearing components following the manufacturer’s service procedures. Once
the parts are clean and dry, inspect the parts for wear and damage. Note your findings.
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5.
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11.

12.

13.

14.

15.
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To remove a bearing race, use a brass punch and hammer to drive the race from the hub. To install a new
race, use a brass or aluminum bearing driver to prevent damage to the race.

Instructor’s check

Determine the correct grease to repack the bearings.

Bearing grease specification

Pack the bearings with grease until no air pockets remain. Apply a light coating of grease to the spindle,
bearing races, and hub.

Instructor’s check

Reinstall the inner wheel bearing into the race and place a new grease seal over the bearings. Use a seal
driver to fully seat the seal into the hub.

Instructor’s check

Install the rotor onto the spindle and install the outer wheel bearing. Install the washer and hand tighten the
spindle nut.

Instructor’s check

Tighten and adjust the wheel bearing as described in the service information. Record the procedure to cor-
rectly adjust the wheel bearing.

Instructor’s check

What can result from the wheel bearing not being adjusted properly?

Install the cotter pin and secure it to prevent the spindle nut from working loose.

Instructor’s check

Place a small amount of grease in the bearing cap and install the cap.

Instructor’s check

Reinstall the caliper and brake pads. Torque all fasteners to specifications.

Instructor’s check

Once finished, put away all tools and equipment and clean up the work area.

Instructor’s check
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Lab Worksheet 5-17

Name Station Date

Inspect and Replace Wheel Studs

NATEF Correlation

This lab worksheet addresses the following MLR task:

5.F.6. Inspect and replace wheel studs. (P-1)

Description of Vehicle

Year Make Model
Engine AT MT CVT PSD (circle which applies)
Procedure

Safely raise and support the vehicle.

1. Begin your inspection by checking all lug nuts and studs for signs of damage, for missing lug nuts and studs,
and if all lug nuts and studs are of the same type and size. Summarize your findings.

2. Select the appropriate size socket(s) and loosen all of the lug nuts and studs. Note if any of the lug nuts and
studs require more or less effort than others as this can indicate improper torque and damage to the lug
nuts or studs. Note your findings.

© Cengage Learning, Inc. This content is not final and may not match the published product.

3. Remove the lug nuts and studs and set them aside for inspection. Remove each wheel and tire assembly.
Inspect all of the lug nuts and studs for signs of damage. Note your findings.

If the threads are badly damaged or the stud is broken, you will have to replace the stud. Refer to the manu-
facturer’s service information for the correct procedure as it may require removing the hub or other compo-
nents to access the studs.

4. Remove the damaged wheel stud from the axle hub.

Instructor’s check
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5. Compare the replacement stud to the original. Ensure it is the correct length, diameter, and thread pitch.

6. Insert the stud into the axle hub. There are several methods to fully seat the wheel stud. Describe the tools
and method used.

7. Thread a lug nut onto the new stud and verify proper operation.

Instructor’s check

8. Once finished, put away all tools and equipment and clean up the work area.

Instructor’s check

© Cengage Learning, Inc. This content is not final and may not match the published product.

© 2019 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible web site, in whole or in part.

64403_ch05_hr_113-156.indd 156 8/29/17 7:05 AM





