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	Introduction/Context
	This lesson will instruct the student on how to inspect, remove, and replace front wheel drive (FWD) bearings, hubs, and seals. Knowledge of these techniques and the skills required to correct problems associated with this task are necessary for a student to acquire if they wish to compete for high paying, high skilled jobs in an Automotive Repair Facility. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an automobile accident or create customer satisfaction issues.
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	Task

	
	Inspect, remove, and replace front wheel drive (FWD) bearings, hubs, and seals.



	No.
	Objective

	1
	Given the proper tools and instruction, the student will be able to inspect, remove, and replace front wheel drive (FWD) bearings, hubs, and seals, and pass a written test covering the task with 100% accuracy.



Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
Common Core Technical Standards:
TD-SYS-2
New Common Core Standards:
RST 11-12.2
RST 11-12 3
N-Q.3



INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts


Textbooks and Workbooks
	Author
	Title/ISBN No.
	Edition
	Publisher
	Pages

	Erjavec
	Manual Transmissions and Transaxles
	3rd
	Delmar
	197-203



Equipment
	Quantity
	Item
	Source

	
	
	




Content/Presentation/Demonstration Outline
	Instruct students that servicing a front wheel bearing on a FWD car is different than servicing one on a RWD car. Explain that most FWD cars don’t use a separate inner and outer tapered roller bearing like the front wheels of RWD cars. They are usually equipped with a bearing assembly per wheel. Let them know that this bearing may have two rows of balls, and is permanently sealed so that it requires no periodic lubrication. Inform students that the double-row ball bearings have races that allow the bearing to handle radial and side loads. Other FWD vehicles use inner and outer tapered roller bearings contained in a one-piece sealed unit.

	Tell students that a hub-and-bearing assembly will become noisy when it is excessively worn, if spalling or brinelling of the bearings has occurred, or if the unit has a cracked bearing race. Inform them that other signs of failure usually will be evident before the unit becomes noisy.

	Instruct students that bearing wear can be checked by grasping a front tire at the 12 o’clock and 6 o’clock positions, with the vehicle supported under its lower control arms. Tell students to pull outward on the top of the tire while pushing inward at the bottom, and alternate pushing and pulling while you check for play. Explain that this is the same procedure used for checking front wheel bearing play on RWD cars that use tapered roller bearings in the front hubs. Let them know that this check can also be conducted on the rear wheels of GM and other cars that have sealed hubs.

	Tell students that normally more than 0.010 inch play indicates a defective wheel bearing assembly. Explain that any movement that is felt while conducting the aforementioned check, without forcing the tire to move, will indicate more than the allowable play. Let them know that movement of less than 0.010 inch will not be felt.
Instruct students that replacement is necessary when a front hub-and-bearing assembly has excessive play or is making noise. Let them know that not replacing a unit that is failing may cause the assembly to overheat and lock up while the vehicle is driven.

	Tell students that failure to replace a defective wheel bearing can result in the driver losing all braking and steering control.  Let them know that locked-up front hub-and--bearing assemblies can cause, and have caused, serious accidents.
Instruct students that to check for a binding hub-and-bearing assembly, simply rotate the tire and wheel. If the tire does not turn freely, tell students to suspect dragging brakes or a binding hub-and-bearing assembly.

	Instruct students on how to remove a bolt-on hub/bearing assembly: 
Tell students to loosen the hub nut and wheel nuts, jack up the vehicle and remove the tire and wheel assembly. Have them unbolt the front brake caliper and move it out of the way, and suspend the caliper with wire. 

	Have them remove the rotor, remove the hub retaining bolts, remove the air deflector, and remove the center hub nut. Using a puller, instruct students to remove the hub assembly from the knuckle, and then remove the seal from the inside of the knuckle. Tell them to inspect and clean the hubs mounting surface on the knuckle.
Next, have them place the new seal and hub assembly onto the knuckle, then tell them to tighten the retaining bolts to the specified torque. Instruct them to install the rotor and caliper assembly.
They should then loosely install the hub nut assembly, install the tire and wheel, lower the vehicle and tighten the hub and lug nuts to specifications.

	Instruct students on how to remove a pressed-in bearing assembly:
Instruct students to loosen the wheel nuts, loosen the hub nuts, jack up the wheel and remove the tire and wheel assembly. Have the students unbolt the front brake caliper, suspend the caliper with wire, and remove the rotor. Tell them to index (mark) the camber eccentric bolt to ensure proper camber adjustment during reassembly.

	They should then separate the lower ball joint and tie-rod end from the knuckle, and then remove the knuckle-to-strut bolts. Next, have them remove the steering knuckle, and then using a press with the proper and support the drive axle with wire, mandrel, press the hub out of the knuckle. Tell them to remove the inner bearing race from the hub with a puller. Instruct them to unbolt the retaining plate, and using a mandrel that is large enough, press the bearing out of the knuckle. They should then inspect the knuckle. Have them lightly lubricate the outer surface of the new bearing assembly and the inner bore of the knuckle.

	Instruct them to press the new bearing into the knuckle using a mandrel that is large enough to touch the outer race of the bearing. Next, have them install the retaining plate.
Using a hollow mandrel, Have them press the hub into the bearing assembly. Let them know that the mandrel must only touch the inner race of the bearing. Next, instruct them to mount the knuckle to the strut and tighten the bolts. Tell students to make sure the camber marks to the strut are positioned properly.

	Finally, tell them to slide the knuckle assembly over the drive axle, and reinstall the lower control arm ball joint and tie-rod end to the steering knuckle. Instruct them to install the rotor, mount the brake caliper, and be sure to torque all bolts to specifications.
They should then lower the vehicle, and tighten all bolts to specifications. Tell them to use a cotter pin to keep the hub nut in place after it is tightened.
Instruct them to install the tire and wheel assembly, and then install the wheel lug nuts and the new hub nut.





Applications/Practice
	1
	Refer to content




Evaluation and feedback Prior to Testing or Lab Work
	1
	Objective 1. / Formative assessment / Instructor will observe students as they practice the procedure to assure correct procedure and safety practices are being followed. A checklist will be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / depth of knowledge. 2/ Adaptations and/or accommodations for special needs students will be added if required.




STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Objective 1 / Summative assessment / written test questions on stated objective / depth of knowledge 2/ adaptation and / or accommodations for special needs students will be added if required



	IMPACT--Reflection/Analysis of Teaching and Learning: (How did students’ progress in relation to the state objectives? Was the instruction successful? Analyze samples of student work particularly that which is unsatisfactory, for the purpose of planning further instruction.)






	REFINEMENT--Lesson Extension and Follow-up: (To be filled in as the lesson is modified during initial planning and/or during the teaching learning process.)









