[image: image2.jpg]



[image: image3.jpg]G E O RG IA PEACH STATE PATHWAYS

Career, Technical, & Agricultural Education




PATHWAY:  

Transportation Logistical Operations and Support
COURSE:  

Chassis System and Design
UNIT 13 : 

Wheel Bearing Service
[image: image4.jpg]



Introduction
Annotation: 
In this unit students will understand shop safety issues related to this lesson. Students will identify the importance of safe tool use. In this unit students will study the bearings used in brake, wheel and axle service. The safety issues in the use and handling of bearing greases and cleaning fluids.  The customer concerns of wheel bearing service.  Importance of use of fender covers and wiping cloths for care of vehicle, wearing of safety glasses and protective clothing when servicing bearings.  Review measurement and tool use.  Comply with personal and environmental safety practices associated with clothing; eye protection; hand tools; power equipment; proper ventilation; and the handling, storage, and disposal of chemicals/materials in accordance with local, state, and federal safety and environmental regulations.

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

5 hours
Author: 
Sonny Reeves
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.


Focus Standards

GPS Focus Standards: 

ACT-CSD-5: Demonstrate knowledge of brake diagnosis and repair. 
GPS Academic Standards:

ELA11W3, The student uses research and technology to support writing.  

M3P4, Students will make connections among mathematical ideas and to other disciplines.
SPS8, Students will determine relationships among force, mass, and motion. 

National / Local Standards / Industry / ISTE:

VF 1 Diagnose wheel bearing noises, wheel shimmy, and vibration concerns; determine necessary action.


VF 2 Remove, clean, inspect, repack, and install wheel bearings and replace seals; install hub and adjust 
wheel bearings.
     
VF 6 Replace wheel bearing and race.

    
VF 8 Remove and reinstall sealed wheel bearing assembly

LA286 The technician uses the service manual, in both database and hard copy formats, to 

identify the manufacturer's specifications for system operation and potential malfunctions. 

MA161 The technician can determine the degree of conformance to the manufacturer's 

specifications for length, volume and any other appropriate measurements in the English system.


SC042 The technician uses the information in service manual charts, tables, or graphs to determine the 
manufacturer's specifications for system(s) operation(s) and the appropriate repair/replacement 
procedure and/or part. 



Understandings & Goals

Enduring Understandings: 
Students will …understand the safety of the vehicle is dependant on the bearings supporting the weight of the vehicle and to maintain stability, control and safe operation of the vehicle.

Essential Questions: 
What do “I” need to know about brake diagnosis and repair techniques in order to correctly repair automotive brake systems?


Knowledge from this Unit:   
Students will identify the importance of safe tool use. Identify problems, alternative solutions, and consequences of alternative solutions, and use appropriate techniques to resolve given problems. Review lift and shop safety. Understand importance of proper lifting and other ergonomics in the lab exercise. Review the use of the torque wrench, stud, and lug nut size.
Skills from this Unit:  
Obtain appropriate brake repair information from shop manuals. Diagnose wheel-bearing noises, wheel shimmy, and vibration concerns; determine necessary action. Remove, clean, inspect, repack, and install wheel bearings and replace seals; install the hub and adjust wheel bearings.

Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

_x_ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment(s) Title:


Service Wheel Bearings

Assessment(s) Description/Directions:
Give performance test document as a handout along with worksheet for students to use as a guide to practice of tasks in the unit.

Attachments for Assessment(s): 
http://www.cdxetextbook.com/PDF/ac/whlbearing_AC.pdf

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.


2.  Review Essential Questions.


3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
Step:  1. 
Introduce students to wheel bearing service with review of safety in the use of the lift and placement of vehicle on lift. Review use of jacks, safety stands and chocks. Set up a worn bearing assembly for demonstration of worn, loose, and unsafe wheel bearing for students to experience.


Step:  2 
Have students access wheel bearing videos on Raybestos or Timken web site, or show on interactive white board with projector. Show theory and operation of wheel bearings. Discuss operation and design. Show students new and worn wheel bearings. Show new hub seals and explain design of seals. Discuss importance and liability of proper bearing service. Show samples of different lubrication greases used in service. Explain temperature effects on the lubricants. 


Web Resources for Step 2 

Title: CDX E Textbook
URL: http://www.cdxetextbook.com/steersusp/steer/steeringSystem/whlbearing.html
Annotation: CDX E Textbook is a free resource with videos, guides, interactive textbook, work sheets, assessments and more. 

Title: Timkin Bearings
URL: http://www.timken.com/en-us/Knowledge/students/Pages/default.aspx
Annotation: Interactive training site provided by Timkin Bearing company. Comprehensive website for all bearing information. Students can use the online training free of charge. 


Step:  3
Place several hub and bearing set-ups on workbench. Demonstrate use of measurement tools. A dial caliper is recommended. Demonstrate use of special wheel bearing service tools. Remove and replace a bearing race. Allow students to practice use of tools and measurement tools. Reinforce measurement skills from earlier lessons. Explain use of worksheet and the assessment for the student’s practice of the skills. 

Title: Wheel Bearing Service work sheet
URL: http://www.cdxetextbook.com/PDF/ws/whlbearing_WS.pdf
Annotation: A step by step work sheet for student practice

Title: Wheel Bearing Service Assessment
URL: http://www.cdxetextbook.com/PDF/ac/whlbearing_AC.pdf
Annotation: An assessment of student practice


Step:  4 
Demonstrate the adjustable and non-adjustable bearing service procedures. Show students examples of new and used sealed bearings. Discuss service problems and solutions of the different bearings. Allow student practice in lab. Use handouts form step 3 for the practice.


Step:  5 
Using vehicle on lift demonstrate use of asbestos safe cleaning equipment and proper hub removal. Demonstrate bearing pre-load adjustment. Allow students to practice the procedures with instructor observation. 


Step:  6
Set up several vehicles and /or modules with wheel bearing. Divide students into teams. Have students use the handouts and the performance test to practice for final evaluation of the unit. Observe and monitor student progress. Facilitate the measurement and comparison of new and worn parts. Encourage all students to practice the job skills.


Attachments for Step 6 

Title: Performance Test Wheel Bearings 

FileName: Wheel Bearing Service

URL: https://www.autoteacher.net/Chassis_Performance_Test.html
Description: Performance test for student assessment. Example can be modified by teacher to meet student and teacher needs. 

Step 7 
Evaluate student performances of tasks in lab using the attached performance test in step 6. Test may be modified to meet instructor and student needs. Students can practice in teams or pairs. Performance test should be assessed on individual student performance.

Attachments for Learning Experiences: 
Notes & Reflections: 

Unit can be combined with the units on disc brakes and or drum brakes. An asbestos removal system should be used with any use of live vehicles. Safety issues are lifting and jacking properly the vehicles being used for demonstration and practice. Students using greases and lubricants need to use gloves and protective clothing. Check MSDS.

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Wheel Bearing Service

URL  https://www.autoteacher.net/Chassis_Performance_Test.html
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Student is to have completed the job sheet/work sheet handouts for the unit and have practiced the tasks.  The instructor may use the attached performance test for final assessment and to prove their level of mastery for unit. The performance test may be used by students during practice for peer assessment before instructor sign off. The completed rubric is placed in student portfolio for future reference. The performance test may be modified to meet student learning needs and lab resources. 

Attachments for Culminating Performance Task: 
Name _____________________ Date________ PT Wheel Bearing Service

Task: Brakes NATEF task area V, Brake Service

Objective; Student will be able to Safely and properly inspect, service, test, diagnose, replace and/or repair bearings with the correct tools and procedures. Practice only after instructor demonstration! Ask permission first!

 Reference; student notes from lectures and demonstrations by Instructor. 

 https://www.autoteacher.net/Chassis_Systems.html
	Performance Indicators
	Student Check
	Instructor Check

	
	Poor    Average   Excellent
	Poor    Average   Excellent

	1.  V F 1, Diagnose wheel bearing noises, wheel shimmy, and vibration concerns; determine necessary action. 

2. V F 2, Remove, clean, inspect, repack, and install wheel bearings and replace seals; install hub and adjust wheel bearings. 

3. V F 6, Replace wheel bearing and race. 

4. VF 8, Remove and reinstall sealed wheel bearing assembly.

 Use of reference materials

Tool use

Proper procedure

Diagnosis and answers to bearing questions

	
	
	
	
	
	


Student Signature ________________________ Student Check Name_________________

Instructor Signature________________________

Comments:

All repairs and service procedures are to be done in SAFE, Proper manner, All SAFETY Rules Apply! Neat, Clean, and you must wear Safety Glasses at all times. Violation of safety rules will cause testing to terminate with result of negative grade for this performance test.

Scoring: 
4 Mastery- Student successfully applied knowledge or performance to all tasks independently.

3 Proficient - Student met knowledge or performance tasks without assistance on most tasks.

2 Basic - Student met knowledge or performance tasks with or without assistance on some tasks.

1 Unacceptable - Student unable to meet knowledge or performance criteria and /or required much assistance.


Unit Resources 
Web Resources:
http://www.timken.com/en-us/Knowledge/students/Pages/default.aspx
http://www.cdxetextbook.com/steersusp/steer/steeringSystem/whlbearing.html?zoom_highlight=wheel+bearing 



 HYPERLINK "http://www.cdxetextbook.com/PDF/ws/whlbearing_WS.pdf" 

http://www.cdxetextbook.com/PDF/ws/whlbearing_WS.pdf



 HYPERLINK "http://www.cdxetextbook.com/PDF/ac/whlbearing_AC.pdf" 

http://www.cdxetextbook.com/PDF/ac/whlbearing_AC.pdf

https://www.autoteacher.net/Chassis_Systems.html
Attachment(s):
Materials & Equipment: 
1.Lift or hoist
2. Jacking equipment
3. Safety stands
4. Several vehicles with systems or modules set up
5. Extra bearing and hub sets in various stages of wear
6. New and used bearings, seals and extra small parts (cotter pins) for the assemblies to be serviced
7. Assortment of recommended lubricants and equipment for application.
8. Basic hand tools, special service tools for vehicles being used, and measurement tools for wheel bearings
9. Reference materials such as factory service manuals and/or electronic service information and specifications from bearing suppliers
10. Provide safety glasses and protective clothing and cleaning supplies. Nitrle gloves recommended for working with the greases used in this unit.

What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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