
Inspect rack and pinion steering gear inner tie rod ends (sockets) and bellows boots.
Lesson Plan for
AUT 152-153 Maintenance and Light Repair Section B
	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 properly inspect inner tie ends (sockets) and bellows boots. Entry level automotive technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task could lead to automobile accidents or create customer satisfaction issues.

	Prepared By
	School
	Date:

	
	
	

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

	
	 
	 
	



	
	Task

	
	Inspect rack and pinion steering gear inner tie rod ends (sockets) and bellows boots.



	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual, automotive Technology Textbook, or computer software based vehicle repair information system, students will be able to inspect rack and pinion steering gear inner tie rod ends (sockets) and bellows boots, and 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

	Chappell, Dodge, Hat, Delft, Grekowicz, Wicker 
	Automotive Excellence Vol 1 Technical Applications Volume 1 
	Volume 1 
	Glencoe 
	436 

	James D. Halderman 
	Automotive Steering, Suspension, and Alignment ISBN 0-13-799719-1 
	Second Edition 
	Prentice Hall 
	172-178 

	Erjavec/Scharff 
	Automotive Technology A System's Approach 
	2nd Edition 
	Delmar 
	986-987 

	Don Knowles 
	Today's Technician Automotive Suspension and Steering Systems 
	3rd Edition 
	Thomson Delmar Learning 
	361-363 

	Various
	ASE Test Prep Suspension and Steering
	Fifth 
	Delmar 
	21


Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 

	Inner Tie-Rod End Inspection
	Spicer Chassis
	http://www.raybestoschassis.com/docs/librariesprovider7/technical-bulletins/SCB-00-20.pdf?sfvrsn=2




Supplies
	Quantity
	Item
	Source




Equipment
	Quantity
	Item
	Source

	2 
	Floor Jacks 
	Snap-On 

	1 
	Four Post Lift (12,000 lb minimum) 
	Snap On, Rotary, Challenger 

	4 
	Tie Rod End Tools 
	Snap-On, Sears 





Content/Presentation/Demonstration Outline
	   Instruct students that safety rules concerning proper use of tools, vehicle lifting equipment, and jack stands, as well as safety procedures concerning supplemental restraint systems (air bags) must be understood and adhered to.

	   Instruct students that the inner tie rod ends (sockets) of a steering rack assembly (manual or power) may become worn and loose over time and use, and the bellows boots may become dry rotted, oil soaked, heat compromised, or otherwise damaged, allowing dirt, moisture and road debris access to the inner tie rod ends. This dirt and moisture rapidly accelerates normal wear which may result in loose erratic steering, wandering or vehicle pull caused by slack in the steering rack assembly.

	Explain to students that the rack and pinion steering gear has a bellows-type boot at each end of the rack assembly to protect the inner tie rod ball sockets and rack seals from dirt and moisture. The boots contract and expand with the turning of the wheels. Tell them to inspect the boots for wear and for fluid seepage. Let them know that leaking fluid is an indication of a defective seal or worn rack and pinion. If a boot is cracked, dirt and moisture may have entered. 

	Inform students that inner tie-rod ends on FWD vehicles using rack and pinion steering must be inspected both loaded and unloaded. Tell them that failure to use both inspection methods will result in some vehicles inner tie-rod ends being passed as serviceable when they are not. All inner tie-rods used on rack and pinion steering (non-center steer) systems are loaded. Explain that if the vehicle has tie-rod ends that move in-and-out when force is applied to them, they “have lost their factory pre-load and should be replaced. Tell them how they are inspected will determine if the pre-load is still present or not.

	Explain the loaded inspection method to students: With the weight of the vehicle on the tires and the tires on a non-movable surface (not on turntables, even pinned turntables) tell them to have someone rock the steering wheel back-and-forth from the eleven o’clock to the one o’clock position. Instruct them to reach in and feel the tie-rod end under the bellows. If they feel any movement or hear any clicking noise, tell them that the tie-rod end has lost its preload and will not hold an accurate toe adjustment as the vehicle is driven.

	To inspect the inner tie-rod ends unloaded, tell students to raise the vehicle and allow the wheels to hang. Instruct them to grasp the tire and wheel assembly at the three and nine o’clock position and move the wheel/tire inward and outward. Tell them to feel and listen for any movement or clicking in the inner tie-rod end. Again, explain that if any movement or clicking is present the inner tie-rod has lost its pre-load and should be replaced to stabilize dynamic toe when the vehicle is driven.

	Explain to students that both inspection methods should be used or worn and lose tie-rod ends will be allowed to remain in service. Let them know that Toe is also very hard to adjust accurately when any play is present in the inner tie-rod end(s).




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. 3/ 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 3/ 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.)







