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	Introduction/Context 
	 This lesson will instruct students on the proper procedures needed to Inspect, adjust, or replace generator (alternator) drive belts; check pulleys and tensioners for wear; check pulley and belt alignment. Knowledge of these techniques and the skills required to correct problems associated with this task are necessary for a student to acquire if they wish to compete for high paying, high skilled jobs in an automotive repair facility. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an automobile accident or create customer satisfaction issues. 
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	Secondary
	 
	 
	



	 
	Task 

	
	Inspect, adjust, or replace generator (alternator) drive belts; check pulleys and tensioners for wear; check pulley and belt alignment.



	No. 
	Objective 

	1 
	Given the proper tools and instructions from a vehicle manufacturers shop manual or automotive computer software program, students will be able to inspect, adjust, or replace generator (alternator) drive belts; check pulleys and tensioners for wear; check pulley and belt alignment, and pass a written exam on the task with 100% 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-SYS-2
New Common Core Standards:
RST 11-12 3
RST 11-12 4
New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.
HS-PS3-5.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Barry Hollembeak   
	Automotive Electricity and Electronics   
	Third  
	Delmar/Thomson  
	228-229  

	Jack Erjavec   
	Automotive Technology, A Systems Approach   
	Fourth  
	Delmar/Thomson  
	327  

	  
	Automotive Excellence 1 & 2  
	2004  
	McGraw-Hill  
	EL-72  



	Software 



	Title 
	Version 
	Source 

	All Data  
	2013
	All Data  

	Identifix
	2013
	Identifix



Web Addresses 
	Title 
	Publisher 
	URL 

	Powermaster  
	Powermaster  
	http://www.powermastermotorsports.com/082__Pulley_changing_instructions.pdf  








Equipment 
	Quantity 
	Item 
	Source 

	  
	Fender covers  
	NAPA, Auto Zone, Snap On,  

	  
	Pry bar/ Belt tension gauge  
	NAPA, Auto Zone, Snap On,  

	  
	Sonic Tension Meter  
	Stock Drive Products/Sterling Instruments  

	  
	Battery terminal puller  
	NAPA, Auto Zone, Snap On,  



Content/Presentation/Demonstration Outline 
	   Instruct students that belt problems are easily discovered either by visual inspection for cracks, splits, glazing, or oil soakage, or by the screech of slippage. A glazed, cracked, or damaged belt should always be replaced. In servicing a multi-belt setup, it is very important to replace all of the belts when one belt is bad. 

	   Inform students to inspect the grooves of the drive pulleys for rust, oil, wear, and other damage. If a pulley is damaged, it should be replaced. Let students know that in many cases, rust, dirt, and oil can be cleaned off the pulley and should be removed before installing a new belt. 

	   Remind students to also check the alignment of the pulleys. Let students know that misalignment of the V-pulleys reduces the belt's service life and brings about rapid V-pulley wear, which causes thrown belts and screech. Undesirable side or end thrust loads can also be imposed on pulley or pump shaft bearings. Have students check alignment with a straightedge. Pulleys should be in alignment within 1/16 inch (1.59 mm) per foot of the distance across the face of the pulleys. 

	   Teach students that if belt tension is too high, there will be higher than normal loads on the bearings of the parts being driven. This could cause early bearing failure. 

	   Instruct students on how to adjust Belt Tension: To adjust the belt tension, leave the pivot and adjusting arm bolts loose. Look up the correct belt tension specification for the vehicle you are working on. Install a belt tension gauge on the belt. Apply pressure to the AC generator (Alternator) front housing only when adjusting the belt tension. Once the correct tension reading is obtained, tighten the bolts to specified torque value. Manufacturers may provide different specifications for new and used belts. Inform students that a belt is considered used if it has more than 15 minutes of run time. SAFETY PRECAUTION: Tell students to not pry on the rear housing of the generator. It may crack the housing. 

	   Inform students that many manufacturers now give belt tension specifications in frequency. A frequency measuring tool equipped with a special microphone probe is used to measure the frequency of the belt to determine proper tension. The end of the microphone probe is placed about 1 in. (25 mm) from the belt in the center of the span between pulleys. Using your finger, pluck the belt a minimum of three times. The tool will display the frequency in hertz (Hz). Adjust the belt until proper frequency is obtained. Also, many manufacturers use a self-adjusting mechanism (tensioner) to maintain proper belt tension. Instruct students to check for free movement of the tensioner after the belt is replaced. Instruct students to follow the service procedures for the vehicle being worked on to properly set initial tension. 




	   Alternator Pulley Removal and Replacement: Inform student that the following are general rules that apply to Pulley Removal and Replacement. If your alternator has an external fan: 1. To remove the alternator pulley, use an impact wrench to loosen the nut with one hand, while holding the alternator pulley with the other. It is recommended that protective gloves and eyewear be used. The pulley nut uses standard, right-hand threads. So to remove, rotate in a counter-clockwise direction. 2. Install the new pulley, lock washer, and nut by hand. 3. Tighten the nut with an impact wrench until the lock washer is completely closed and the nut is tight (about 70 ft-lbs). Do not over tighten. 

	   If your alternator has an internal fan: 1. To remove the alternator pulley, use an impact wrench to loosen the nut with one hand, while holding the alternator pulley with the other. It is recommended that protective gloves and eyewear be used. The pulley nut uses standard, right-hand threads. So to remove, rotate in a counter-clockwise direction. 2. Install the new pulley, lock washer, and nut by hand. NOTE: Many internal fan alternators use a self-locking nut that does not utilize a separate lock washer. 3. Tighten the nut with an impact wrench until lock washer is completely closed and the nut is tight. Do not over tighten. 

	   Instruct students on the proper methods for replacement of a Belt: Teach students that V-belt replacement is a straightforward procedure but care must be taken to install the new belt correctly and under the correct amount of tension. Remove the old drive belt by loosening the components that have adjusting slots for belt tension. Then slip the old belt off. 

	   Remind students to always use the exact size of replacement belt. The size of a new belt is typically given, along with the part number, on the belt container. They can verify that the new belt is a replacement for the old by physically comparing the two. Inform students that this comparison, however, does not allow for any belt stretch that may have occurred. Therefore, be sure to tell them to use this comparison only as verification. The best way to select the correct replacement belt is through the catalog and/or by matching the numbers on the old belt to the numbers on the new belt. Have students place the new belt around the pulleys. Once in place, tighten the component mounting bolts that were loosened during belt removal. Then adjust the tension of the belt and retighten all mounting hardware. 

	   Teach students that when installing a serpentine belt, make sure it is fed in and around the accessories properly. Service manuals show the proper belt routing. Also make sure the belt tensioner or idler pulley is working properly. This pulley may be a spring-loaded tensioner or an adjustable pulley. If the adjustable tensioner pulley is not spring loaded, adjustments are made with a jackscrew or with an off-center pulley bolt. To loosen the tension of the belt, turn the bolt in a counterclockwise direction. 

	   Before removing a serpentine belt, have students locate a belt routing diagram in a service manual or on an underhood decal. Be sure they compare the diagram with the routing of the old belt. If the actual routing is different from the diagram, have them draw the existing routing on a piece of paper. To install the new belt, wrap it according to instructions. Tell students to make sure the ribs of the belt are seated in the matched grooves on the pulleys. Once the belt is fully routed, remind students to put tension on the belt and adjust it to specifications. 

	   Inform students that the following are general rules for Belt Tensioner removal and replacement. 1. Remove the drive belt. 2. Remove the drive belt tensioner bolt. 3. Remove the drive belt tensioner. 4. Install the drive belt tensioner. 5. Install the drive belt 




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.) 






