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Bleed and/or Flush Brake System
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
	
	

	
	AUT 110   
	Brake Systems
	
	

	
	
	
	
	

	Introduction/Context
	This lesson will instruct students on to bleed and/or flush Brake System, and the proper procedures for applying the methods.

	Prepared By
	School
	Date:

	 
	
	

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

	
	 
	 
	



	
	Task

	
	Bleed and/or flush brake system.



	No.
	Objective

	1
	Given the proper tools and instructions for bleeding brake systems, the student will be able to bleed and/or flush brake system. and pass a written test on the proper methods of bleeding 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
RST 11-12 2
N-Q-3
New Generation Science Standards:
HS-PS2-1.
HS-PS3-3.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts
	Vehicle specifications for brake bleeding (sequence of bleeding)




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

	 
	Automotive Brake Systems (Today's Technician) 2nd Edition 
	 
	Delmar 
	 

	Duffy 
	Modern Automotive Technology 
	 
	Goodheart, Wilcox 
	 

	 
	Automotive Excellence,Vol. 1 
	 
	Glencoe 
	 




Equipment
	Quantity
	Item
	Source

	1 
	Brake Bleeder (Vac) 
	Snap-On 

	2 
	Brake Tools 
	Snap-on, Sears, Mac, Wright, 

	1 
	Hand-Operated Vacuum Pump 
	NAPA, Snap-on 

	1 
	Tubing and Transparent Container 
	NAPA 

	1 
	Brake Bleeder (Pres) 
	Snap-On 

	1 
	Catch Basin 
	Sears, Snap-on, NAPA 

	12 Cans 
	Brake Fluid 
	NAPA 

	1 
	Set or group of shop towels 
	Shop towel service 








Content/Presentation/Demonstration Outline
	   MANUAL BLEEDING: Note: “All bleeding is done in a sequence. Be sure to follow vehicles specifications for bleeding of the brake system.” To manual bleed a vehicle, students will need a bleeder screw wrench that is the correct size, a partially full container of brake fluid, tubing that fits over top the bleeder screw, and shop cloths. Instruct students on procedure: Have students check the fluid level in the master cylinder reservoir to be sure it is full. Be sure and instruct students to keep the reservoir full so air does not enter the system during the bleeding procedure. Make sure cap is on secure while bleeding. Have one student assigned to pump the pedal, and another student assigned to open the bleeder screws. Instruct the student on the pedal to pump it slowly until the brake pedal becomes hard. Have the student who is assigned to the bleeder screw wipe any dirt away from the screw, slide one end of the tube over the top of the screw, and slide the other end of the tube in the jar of brake fluid. Have student open up the bleeder screw about a half a turn, while the student assigned to the pedal slowly pushes the pedal to the floor, and holds it to the floor. Have the student who is assigned to the bleeder screw observe the air bubbles in the jar of brake fluid. After observing the air bubbles, tighten the bleeder screw and have student on the pedal slowly release it. Have students repeat this process until there are no more air bubbles or air in the system, and the pedal feels firm. Be sure to have students check the master cylinder reservoir level and add fluid if necessary.

	   PRESSURE BLEEDING: Pressure bleeding requires special equipment. A pressure bleeder is a small tank that contains brake fluid, which is pressurized by compressed air. A hose from the pressure bleeder is connected to the master cylinder by an adapter that fits over the reservoir in place of the reservoir cap. The metering valve must be held open to pressure bleed the system. Be sure to have students check a shop manual for the vehicle they will be working on to see how this procedure is accomplished (Check lesson plan for task on metering, proportioning, and combination valves). The same tools as manual bleeding will be required (wrench, jar of brake fluid, tubing, and shop towels). Have student fill pressure bleeder with the proper brake fluid, then charge the bleeder with compressed air according to the specifications of the manufacturer. Remove the master cylinder reservoir cover and fill the reservoir about half full with fresh fluid. Install the proper adapter on the reservoir and connect the fluid supply hose from the pressure bleeder to the adapter. Be sure metering valve is being held open. Open the fluid supply valve on the pressure bleeder to let pressurized fluid flow to the reservoir. Make sure there are no leaks. Attach tubing to the first bleeder screw to be opened and place other end of tubing into the jar of fluid. Loosen the bleeder screw about one half a turn and observe the air bubbles in the jar/container of fluid. When the jar no longer contains any air bubbles, tighten the screw and move on to the next wheel in the bleeding sequence. Have student repeat this process until brake pedal feels consistently firm.

	   VACUUM BLEEDING: Vacuum Bleeding requires a hand-operated vacuum pump. The pump has a jar/container of brake fluid attached between the tubing that is connected to the bleeder screw and the tubing that goes to the hand held pump. The jar also has an adapter that fits on top of the jar, which contains connections for the hose that runs to the bleeder screw, the hose that goes to the vacuum pump, and a small hose that will be submerged in the brake fluid inside the jar so one can observe the air bubbles. The same tools that are needed in Pressure and Manual bleeding will be needed here. This operation can be done with one person. Have student check master cylinder reservoir to be sure it is full. Student will have to recheck reservoir after each wheel is bled to be sure there is ample fluid in the reservoir. If the fluid gets low, air will enter the system. Have student check to be sure cap is installed correctly on the reservoir before bleeding each wheel. Have student install the hand-operated pump correctly on the bleeder screw. Connect the tubing that will run from the jar to bleeder screw onto the bleeder screw, and then connect the hand-operated pump to the hose that will run to the pump from the jar. Be sure jar is about half full of fresh brake fluid. Be sure the short hose inside the jar is submerged in the brake fluid, so the student can observe the air bubbles while applying the pump. After all connections are tight, operate the hand held pump about 10-15 times to create a vacuum in the jar, then, using a bleeder wrench, open the bleeder screw and observe the fluid as it flows into the jar. After about one inch of fluid is pulled into the jar, close the bleeder screw. Have student repeat this process until there are no air bubbles in the jar when evacuating fluid, and the pedal feels firm.

	   SURGE BLEEDING: Surge bleeding is a supplementary procedure that can be used to eliminate pockets of air that cannot be removed by other methods of bleeding. It is similar to manual bleeding because it requires an assistant to pump the pedal. It is not used as a primary method to bleed the system. Have student set the vehicle up for manual bleeding. After connecting the tubing to the bleeder screw, set the other end in the jar/container of brake fluid and open up the bleeder screw about one full turn. With the screw open, have the assistant pump the pedal several times rapidly. Watch for surges of air bubbles to flow into the jar. After the pedal has been pumped, have student on the pedal hold the pedal down to the floor while the student on the bleeder screw tightens it down. Have students repeat this procedure several times, then let the system stabilize for about 5-10 minutes.

	Instruct students that flushing can stir up sludge in the system, and this can affect ABS systems. If they decide to flush the system on the job, they must be sure and get ALL the sludge out, as to not contaminate ABS valves and pumps. Before flushing system, remove Master Cylinder. Upon removal, flush out sludge deposits found in reservoir using alcohol or Brake fluid. When clean, reinstall and fill with new brake fluid. Use a drain pan to recover contaminated fluid (Above step not necessary if reservoir is clean).





	   Flushing the hydraulic system: Instruct students on proper way to flush system. Flushing is done at each bleeder screw, and done in the same manner as bleeding brakes. Have student open each of the bleeder screws about one and one half turns, and then force fluid through the system until the fluid emerges clear and uncontaminated. This is done just like brake bleeding, one bleeder screw at a time. Have student continually check the master cylinder reservoir to be sure it remains filled with clean fluid. Check lesson plan on bleeding the brake system.

	   Instruct students that it is possible to flush the system using denatured or isopropyl alcohol to the system. Flush the system out with alcohol, and then with new brake fluid until all the alcohol is removed. Be sure to tell students to check with the manufacturer’s specification for flushing the system. Not all manufacturers recommend flushing.




Applications/Practice
	1
	Students may practice this task by setting a vehicle on a lift and bleeding the system according to vehicle specifications using the various methods taught in this plan. A worksheet/checklist should also be created for keeping track of bleeding sequences.




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.)







