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	Introduction/Context
	This lesson will introduce students to the proper way to remove and clean caliper assembly; inspect for leaks and damage/wear to caliper housing, and determine necessary action.

	Prepared By
	School
	Date:

	
	
	

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

	
	 
	 
	



	
	Task

	
	Remove and clean caliper assembly; inspect for leaks and damage/wear to caliper housing; determine necessary action.



	No.
	Objective

	1
	Given a vehicle with front disc brakes, the students will be able to remove and clean caliper assembly, inspect for leaks and damage/wear to caliper housing, determine necessary action, and be able to pass a written exam on the task with 100% accuracy.



Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
New Common Core Standards:
RST 11-12 3
Common Core Technical Standards:
TD-OPS 2
TD-SYS 2
New Generation Science Standards:
HS-PS2-1.
HS-PS3-3.


INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Duffy 
	Modern Automotive Technology 
	2004 
	Goodheart, Wilcox 
	 

	Owen
	Automotive Brake Systems
	2008
	Delmar
	298-302




Web Addresses
	Title
	Publisher
	URL

	How stuff works 
	 
	www.howstuffworks .com 




Supplies
	Quantity
	Item
	Source

	12 Cans 
	Brake Parts Cleaner 
	NAPA, Car Quest 

	10 
	Caliper Slide Grease 
	NAPA 












Content/Presentation/Demonstration Outline
	Instruct students that much of the caliper can be inspected while it is mounted on the car, but it must be removed to closely examine the dust boot, the pistons and seals, and the mounting hardware, including bushings and sleeves. Explain that removal procedures are different for different calipers, but the following are general guidelines.

	Inform students that a brake hose can be attached to a caliper with a banjo fitting, a swivel fitting, or a rigid (non- swivel) fitting. If the hose is attached to the caliper with a banjo fitting or a swivel fitting, tell them to disconnect it from the caliper and be careful not to twist the hose as you loosen the fitting. Instruct the student to plug or cap the open end of the hose to keep dirt out of the brake lines. If the brake hose is attached to the caliper with a rigid fitting, tell students to disconnect the brake pipe from the hose at the hose mounting bracket and cap the end of the pipe to keep out dirt.

	Explain that depending on the caliper design, clearance around the caliper installation, and the amount of pad wear, it may be easier to remove the pads before removing the caliper or to leave them installed and remove the complete assembly. Tell students that if they remove the pads first, they should inspect the mounting hardware and set it aside for reinstallation, or for closer examination and replacement.

	Tell students to remove clips and keys from sliding calipers and slide each caliper off its ways on the caliper support. They should remove mounting pins or holts from floating calipers and similarly slide each caliper off its caliper support. Instruct them to inspect the mounting hardware for excessive wear, corrosion, and other damage. Also, they should remove all bolts holding a fixed (stationary) caliper to its support.

	Instruct students to lift the caliper off the rotor and take it to a bench for further service. Let them know that if they have not serviced a particular caliper design previously, they should work on the caliper for one side of the car at a time and use the caliper for the other side for assembly and installation reference.

	Tell students to look at the following five areas and check for these conditions during complete caliper inspection:
* Instruct them to inspect the entire outside of the caliper body for cracks and other major damage. Replace any damaged caliper.
* Have them inspect the piston dust boot closely for holes and tears. Tell them to be sure it is correctly installed in the piston and caliper and that no openings exist that could let dirt or water into the caliper bore. If the dust boot is damaged or defective in any way, they need to replace or overhaul the caliper.
* Tell them that if the dust boot is okay, inspect the caliper closely for leakage Any sign of leakage means that a piston seal is leaking and the caliper must he replaced or overhauled.
* IMPORTANT NOTE: Students should wear safety glasses and take appropriate measures to keep brake fluid from spraying or draining from calipers when retracting caliper pistons.
* With the caliper off the car, instruct students to use a C-clamp, large slip-joint pliers, or a hammer handle to slowly force the piston to the bottom of its bore. Tell them to be careful not to damage the dust boot or seal, They should note how the piston feels as it moves. If it sticks or moves unevenly, tell them to remove the piston to check for rust and scoring. 
* Instruct them to inspect all caliper mounting parts for rust and damage.




Applications/Practice
	1
	Students can practice these tasks by doing an in-depth inspection of disc brakes on a vehicle. This includes removing, inspecting, and cleaning disc pads, calipers, and any mounting hardware.




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 should be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / 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 / 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.)







