
Inspect tie rod ends (sockets), tie rod sleeves, and clamps
Lesson Plan for
AUT 152-153 Maintenance and Light Repair
	Course HS Title:
	Maintenance and Light Repair
	Program:
	

	
	KCTCS Courses included in HS Title: (Lesson is prepared for course highlighted.)
	
	

	
	KCTCS Course No.
	KCTCS Course Title
	
	

	
	  
	
	
	

	
	
	
	
	

	Introduction/Context
	This lesson will instruct students on how to inspect tie rod ends (sockets), tie rod sleeves, and clamps. Explain that without proper repair procedures being followed this could cause serious safety issues that may result in accident or injury to the driver and occupants or customer satisfaction issues.

	Prepared By
	School
	Date:

	 
	
	

	Grade Level
	No. Students
	No.IEP's:
	Lesson Length:

	
	 
	 
	



	
	Task

	
	Inspect tie rod ends (sockets), tie rod sleeves, and clamps



	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual, Automotive Technology Textbook, or vehicle computer software program, students will be able to inspect tie rod ends (sockets), tie rod sleeves, and clamps. Students will also be able to pass a written exam on the task with 100% accuracy by the end of the course.



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



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Tim Giles 
	Automotive Service Inspection Maintenance, and Repair 
	Second  
	Thomson Delmar Learning 
	pg 863-866 

	Chris Johanson 
	Auto Suspension and Steering 
	First 
	Goodheart-wilcox 
	pg 205-206 

	Various
	ASE Test Prep Suspension and Steering
	Fifth
	Delmar 
	23-24



	Software



	Title
	Version
	Source

	Mitchell On Demand 
	[bookmark: _GoBack]On Demand 
	 




Supplies
	Quantity
	Item
	Source

	 
	Chassis Grease 
	Parts Store 

	2 cans 
	Brake Cleaner Spray 
	Parts Store 




Equipment
	Quantity
	Item
	Source

	1 
	4 Wheel Alignment 
	 

	1 
	Four Post Lift (12,000 lb minimum) 
	




Content/Presentation/Demonstration Outline
	 Inform students that Worn inner tie rod sockets and outer tie rod ends will cause steering looseness and toe wear on the front tires, and can be replaced separately if necessary. Explain to students there are two different types of tie rod ends, inner and outer. Both tie rod ends are connected to each other by an ADJUSTING SLEEVE. The sleeve is a threaded tube. By turning it, the two tie rods can be moved closer together or farther apart, thus moving the tires inwards or outwards

	Explain to students that the tie rods connect the center link to the steering knuckle on conventional steering systems. Tell them that on rack and pinion steering, the tie rods connect the steering knuckle to the steering gear. Let them know that conventional steering systems have inner and outer tie rods coupled by a sleeve on both sides. The inner tie rods connect to the center link. 

	Tell students that on rack and pinion designs, the inner tie rods connect to the steering gear, and the toe alignment adjusters are located on the tie rod assembly. Let them know that toe must be checked after replacement of a tie rod.

	Instruct students that worn tie rods can cause front end shimmy, loose steering and incorrect toe, and may cause tires to wear. Tell them that the best method to find worn tie rod ends is during a dry park inspection. With the wheels on the ground, instruct them to have an assistant turn the steering wheel back and forth slowly while they check for loose parts. Tell them to inspect the tie rods for excessive up and down movement at the ball joint socket. Also, tell them to check for movement where the toe rod threads into the adjustment sleeve. Let them know that tie rods with excessive movement will cause changes in toe and affect steering performance and should be replaced. 

	Inform students that the tie rod sleeves must be rotated to adjust front wheel toe and center the steering wheel. Let them know that replacing the inner tie rod ends (a common repair) must be done carefully to prevent damage to the pinion teeth on a rack and pinion steering.  Be sure they know that the rack must be held firmly while the socket threads are loosened from the threads of the rack. 

	Explain to students that if the tie rod sleeve clamp is not positioned correctly before being tightened, the clamp will not exert enough force to hold the threads together. Tell them that the constant motion while the vehicle is in operation will wear the threads involved, and the two pieces will pull apart, resulting in loss of steering control. Also let them know that on some vehicles, if the tie rod sleeve clamp is not positioned with the proper orientation, the sleeve bolt could rub against a crossmember or a suspension part, or wear through a power steering hose.






Applications/Practice
	1
	Refer to content




Evaluation and feedback Prior to Testing or Lab Work
	1
	Formative/ 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 students understanding throughout the task. Questioning techniques will be utilized as necessary to demonstrate students comprehension/ depth of knowledge 3/. Adaption and or accommodations for special needs students will be added if required.




STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Summative assessment/ written test questions on stated objective/ depth of knowledge 3/ adaption 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.)







