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	Introduction/Context
	This lesson will instruct the student on how to inspect, service, and replace shafts, yokes, boots, and universal/CV joints. 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, service, and replace shafts, yokes, boots, and universal/CV joints.



	No.
	Objective

	1
	Given the proper tools and instruction, the student will be able to inspect, service, and replace shafts, yokes, boots, and universal/CV joints, 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
	182-228



Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 

	Mastermechanic
	
	http://www.mastermechanic.ca/inspection/drive-shaft-and-universal-joints.php


[bookmark: _GoBack]

Content/Presentation/Demonstration Outline
	Instruct students that to remove a drive axle from a vehicle so they can inspect the shaft and CV joints, they should start with the tire on the ground, remove the axle hub nut and loosen the tire and wheel assembly. They should then raise the vehicle and remove the wheel nuts. Tell them to remove the brake caliper and rotor Be sure to support the caliper so that it does not hang by its weight.

	Tell students to remove the bolts that attach the lower ball joint to the steering knuckle, and then pull the steering-knuckle assembly from the ball joint. Instruct them to remove the drive axle from the transaxle by using the special tool, and remove the drive axle from the hub and bearing assembly using a spindle remover tool.

	Have students remove the drive axle from the car, and have students install joint in a soft jawed vise to inspect, service the shaft and joints, and prepare to reinstall the shaft after any repairs. Tell students to be careful not to tighten the vise too far, because over-clamping could damage the shaft. Have them mark the shaft where the inner end of the boot sits, unless the boot seats in a locating groove.

	Instruct students to remove the outer joint boot and wipe any excess grease from around the inner race and cage. This is done by cutting and discarding the boot clamps. Tell students to carefully inspect the grease wiped from the assembly and the remaining grease in the joint for contamination. Let them know that water inside the joint will cause emulsification, which gives the grease a milky appearance. Let students know that if the grease is gritty from sand or dirt contamination and the vehicle has been run for some time with a torn boot or other condition that allowed the contamination, the joint must be replaced or rebuilt. Explain that if the grease is not contaminated with water or dirt, only a replacement boot may be required.

	Instruct students to look for cracks, chips, pits, or rust on any interior component, including the balls, cage, inner race, or housing. Let them know a discolored outer cv joint housing is normal, and is caused by the heat treatment it received during manufacturing. Explain that although a shiny surface on the races of the joint does not mean the joint must be rebuilt, pitting or brinelling do.
Tell students that a test that may be performed to get the feel of any internal wear on inner CV joints is to tilt the joint to its maximum angle. While it is tilted, Tell students to attempt to plunge the joint inward and outward. If the joint catches, stops, or sticks along its path of travel, one or more of the bearings or rollers have wear spots on them and the joint or its components should be replaced.

	Instruct students that on Rzeppa and cross groove joints to check for signs of cracks, wear, or dimpling in the cage windows, making sure that each ball fits snugly in its proper place. Tell them to also check for wear, cracks, and dimpling or rough grooves in the inner race or outer housing of the joint.
If the inner joint has become separated, tell students to determine the cause of the problem. Check for a bent or rusted frame member, worn suspension components, and bent, rusted, or worn engine/transaxle mounts.

	Tell students with tripod-design CV joints, they should look for wear, cracks in rollers, needle bearings, and roller tracks. Let them know that the balls, because they usually have a chrome or high-alloy finish, are not likely to fail, rust, or discolor unless they have gotten very hot or have been exposed too much moisture.

	To replace a CV joint boot, again, begin boot removal by cutting and discarding the boot clamps.
Have students scribe a mark on the axle to indicate the boot’s position on the shaft, then move the boot off the joint. Tell students to remove the circlip and separate the joint from the shaft.
They should then slide the old boot off the shaft, wipe the axle shaft clean and install the new boot onto the shaft.

	Using a new circlip, instruct students to reinstall the joint onto the shaft. Tell them to pack joint grease into the joint and boot. Let them know that the entire packet of grease that comes with a new boot needs to be forced into the boot and joint.
Tell students to pull the boot over the joint and into its proper position. Have them use a dull screwdriver to lift the boot up, to purge it of any air that may be trapped, and to correct any collapsing of the boot. Instruct students to install the new large boot clamp and reinstall the axle into the car. They should tighten the hub nut after the wheels have been reinstalled and the car is sitting on the ground.

	Tell students that symptoms of a bad universal joint include a repeating squeaking sound when accelerating from a stop, a heavy clunking noise when shifting from drive to reverse or vice versa, or a shuddering sensation when accelerating or driving. Let students know that neglecting the warning signs of a bad U-joint could cause the drive shaft to separate from the vehicle, making repairs more expensive and possibly damaging the vehicle.

	Instruct students that many vehicles have U-joints that are "lubed-for-life" from the factory and do not require periodic lubrication. Even if the U-joints can't be lubricated, tell them that they should at least be inspected at every oil change. Also, let students know that SUVs and pick-ups often have lubrication fittings on drive shaft slip joints. These should be lubricated when the vehicle is in for service. Tell students that replacement U-joints often come with lubrication fittings, so if the U-joints are replaced on a vehicle, make sure they're lubricated at every oil change.

	Instruct students on how to replace a universal joint:
Tell students to clamp the slip yoke in a vise and support the other end of the drive shaft, and then remove the lock rings on the tops of the bearing caps. Have them make index marks in the yokes so that the joint can be assembled with the correct phasing. Instruct students to select a socket that has an inside diameter large enough for the bearing cap to fit into, usually a 1 ¼-inch socket will suffice, and have them select a second socket that can slide into the shaft’s bearing cap bore, usually a 9/16-inch socket. Tell them to place the large socket against one vise jaw, and position the drive shaft yoke so that the socket is around a bearing cap. They should then position the other socket to the center of the bearing cap opposite to the one in line with the large socket.

	Instruct students to carefully tighten the vise to press the bearing cap out of the yoke and into the large socket. Tell them to separate the joint by turning the shaft over in the vise and driving the spider and remaining bearing cap down through the yoke with a brass drift punch and hammer.
Have them use a drift and hammer to drive the joint out of the other yokes.

	Instruct students to clean any dirt from the yoke and the retaining ring grooves. They should then carefully remove the bearing caps from the new U-joint. Tell them to place the new spider inside the yoke and push it to one side. Have them start one cap into the yoke’s ear and over the spiders trunnion. They should then carefully place the assembly in a vise and press the cap partially through the ear.


	Tell them to remove the shaft from the vise and push the spider toward the other side of the yoke, and start a cap into the yokes ear. Instruct students to place the shaft in the vise and tighten the jaws to press the bearing cap into the ear and over the trunnion, and then install the snap rings. Tell them to make sure they are seated in their grooves. Finally, position the joint’s spider in the drive shaft yoke and install the two remaining bearing caps.





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.)









