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Chassis System and Design
UNIT 11 : 
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Introduction
Annotation: 
Students will follow prescribed safety procedures, learn the tools, materials and methods of brake service, and follow recommended procedures to properly service brakes. Students will demonstrate good work habits, keeping the work area clean and orderly. Health and safety regulations for working with brakes will be covered. Other topics include accurate measurements in brake service and types of brakes.

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. 

MM3P4, 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:
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. 
SC510, The technician can explain the dynamic control properties of a hydraulic system.


Understandings & Goals

Enduring Understandings: 
Students will understand that the owners of the vehicles they service depend on them to follow proper brake service procedures for safety and reliability.
Essential Questions: 


What do “I” need to know about brake diagnosis and repair techniques in order to correctly repair 
automotive brake systems?
What are the safety concerns for the brake technician? 

What chemicals are used in brake service? 

What hand tools are special to drum brake service? 

Why should the technician use protective clothing and equipment? 

Why are clean, orderly work habits important? 

What are the health and safety regulations for working with brakes? 

Why are accurate measurements important to the brake technician? 

What are the limitations of drum brakes?


Why are disc brakes better (safer) than drum brakes?


Knowledge from this Unit:  

Safety and environmental responsibility


Safe, clean procedures using approved asbestos removal equipment and recommended service tools
Skills from this Unit:

The student will be able to safely and properly service the drum brake system.

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.

	
	_x_ Quizzes/Tests

__ 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:

Drum Brake Service
Assessment(s) Description/Directions:
Assess student performance using the Performance Task Sheet, Drum Brake Service

https://www.autoteacher.net/Chassis_Performance_Test.html
Attachments for Assessment(s): 

http://www.cdxetextbook.com/PDF/ws/repbrakelinings_WS.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 drum brake service with review of safety in the use of the lift and placement of vehicle on lift. Review wheel and tire removal and lifting safety.

Web resource for step 1

URL: http://www.cdxetextbook.com/video/video.html
Annotation: Free video on use of twin post lift, floor jack, etc



Step 2
Have students access videos on Raybestos Web site or show on interactive white board with projector. Show theory and operation of drum brakes. Discuss drum brake operation and design. Show students new and worn drums. Show the “Discard Diameter” markings and explain importance and liability to student.


Web Resources for Step 2 

Title: Raybestos Brakes
URL: http://www.raybestos.com/ follow link to training
Annotation: Raybestos provides an online training site for teacher and student use.  

Title: Drum Brake principles
URL: http://brakes/brake/drum/title.html
Annotation: Free resource with theory and design information

Step 3
Introduce students to brake service equipment that meets OSHA and EPA regulations for the handling of asbestos and other harmful substances. Instruct students in the importance of safety in the handling of brake parts during the service. Demonstrate use and care of equipment. Discuss health and safety issues in brake service. Water based bioremediation equipment is recommended for health and fire safety. Use of chemicals in brake service while popular may have long/short term health issues with students. Explain use of MSDS to students. 


Step 4
Using vehicle on lift demonstrate use of asbestos safe cleaning equipment and proper drum removal. Allow students to practice the procedures with instructor observation. 

Web Resource for Step 4

Title: Bioremediation

URL: http://www.chemfree.com/support/videos.htm
Annotation: Video demonstration of brake parts washer.
Step 5

Set up several vehicles and/or modules with drum brakes. Divide students into teams. Have students use attached work sheet to practice for performance test. 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 5 

Title: Work Sheet

 URL: http://www.cdxetextbook.com/PDF/ws/repbrakelinings_WS.pdf  
Description: Print, copy, and distribute to each student. Use for practice of skill.

Use attached example of work sheet to guide students in the service of drum brakes. Allow teamwork and peer teaching. Performance test can be used for final assessment. 

Step 6

Allow students to practice the skills using the work sheet and use the performance test to evaluate their peers’ job skills. Teacher facilitates the learning and observes. When students are ready to test out they present the performance test and teacher evaluates the hands on performance of student. Additional resources, links and PowerPoint’s are located on web resource for step 6.

Web Resources for Step 6
Title: Presentations and Job Sheets 
URL: http://www.careersnet.org/automotive/index.html
Annotation: A Web site for and by Automotive Teachers 


Attachments for Step 6 

Title: Performance Tests for unit

URL: https://www.autoteacher.net/Chassis_Performance_Test.html
Attachments for Learning Experiences: 
Notes & Reflections: 

Use of OSHA recommended asbestos removal system is paramount in keeping students safe from short/long term health issues. Aerosol sprays carry long MSDS warnings and may be popular but could be considered unsafe for student use.  Instructors are strongly advised to inspect all student live work if vehicles will be operated on road after student brake service. Stress the importance of inspecting what you expect anytime safety is a concern.


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  

Drum Brake Service

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 
URL: https://www.autoteacher.net/Chassis_Performance_Test.html
Rubric for Performance Task:  

Name _____________________ Date_________________       PT Brakes Drum 

Task: Brakes NATEF task area V, Brake Service  C. Drum Brake Diagnosis and Repair
Objective; Student will be able to safely and properly inspect service, test, diagnose, replace and/or repair brakes 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

	
	1          2       3           4
	1        2          3        4

	2008 stds

 1.Diagnose poor stopping, noise, vibration, pulling grabbing, dragging or pedal pulsation concerns; determine necessary action. 

2. Remove, clean, inspect, and measure brake drums; determine necessary action. 

3.  Refinish brake drum; re-measure drum diameter,

4. Remove, clean, and inspect brake shoes, springs, pins, clips, levers, adjusters/self-adjusters, other related brake hardware, and backing support plates; lubricate and reassemble

 5. Inspect and replace wheel cylinders.

 6.  Pre-adjust brake shoes and parking brake before installing brake drums or drum/hub assemblies and wheel bearings.

 7.Install wheel, torque lug nuts, and make final checks and adjustments.

Use of reference materials

Tool use

Proper procedure

Diagnosis and answers to Brake questions
	
	
	
	
	
	
	
	


Student Signature ________________________ Student Check Name_________________

Instructor Signature________________________

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:
Are listed in the steps for this unit additional resources are located at these URLs

http://www.careersnet.org/automotive/curriculum.html
https://www.autoteacher.net/Chassis_Performance_Test.html
Attachment(s): 
Materials & Equipment: 
1. Lift or hoist 
2. Jacking equipment 
3. Safety stands
4. Several vehicles with drum brake systems or modules set up
5. Extra drum brakes in various stages of wear
6. Basic hand tools
7. Special brake service tools for vehicles being used
8. Measurement tools for drum brakes
9. Reference materials such as factory service manuals, electronic service information and/or specifications from brake suppliers
10. Industry standard OSHA approved asbestos service equipment
11. Safety glasses and protective clothing

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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