	
	

	Perform common fastener and thread repairs, to include: remove broken bolt, restore internal and external threads, and repair internal threads with a threaded insert.
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	Name:  
	Date: 
	Age/Grade Level: 

	

	# of Students:___________
	# of IEP Students:_________
	# of GSSP Students:___________
	# of LEP Students:_____________

	

	Subject: Maintenance and Light Repair 
	Lesson Length: 

	

	Unit Title: Engine Repair
	Lesson Title: Perform common fastener and thread repairs, to include: remove broken bolt, restore internal and external threads, and repair internal threads with a threaded insert.


	Context

	This lesson will instruct students on the proper procedures needed to perform common fastener and thread repairs, to include: remove broken bolt, restore internal and external threads, and repair internal threads with a threaded insert. 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 a Drivability concern, safety problems, or create customer satisfaction issues.


	Tasks


	Task

	Perform common fastener and thread repairs, to include: remove broken bolt, restore internal and external threads, and repair internal threads with a threaded insert.


	Objectives


	Objective

	Given the proper tools and instructions from a vehicle manufacturers shop manual or automotive computer software program, students will be able to perform common fastener and thread repairs, remove a broken bolt, restore internal and external threads, and repair internal threads with a threaded insert., plus 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 11-12.2

RST 11-12 3



Resources, media, and technology 

Teacher Designed Materials and Other Handouts
	

	
	




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

	James Duffy 
	Auto Engines 
	1997 
	Goodheart Wilcox 
	59-61 

	Elisabeth Dorries 
	Auto Engine Repair and Rebuilding 
	3rd 
	Thomson Delmar Cengage 
	158-161 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 




Supplies
	Quantity
	Item
	Source

	As Needed 
	Penetrating Oil 
	Auto Zone, Pep Boys, NAPA, O, Reilly's 




Equipment
	Quantity
	Item
	Source

	As Needed 
	Helicoil Thread Repair Kit 
	NAPA 

	As Needed 
	Reversable Drill 
	Snap On, Mac, Matco, NAPA, Sears 

	As Needed 
	Stud Extractor Kit 
	Snap On, Mac, Matco, NAPA 

	As Needed 
	Stud Remover 
	Snap On, Mac, Matco, NAPA 

	An Needed 
	Tap and Die Set 
	Snap On, Mac, Matco, NAPA, Sears 

	As Needed 
	Vise Grips 
	Snap On, Mac, Matco, NAPA 


ASSESSMENT PLAN
Using the tabular format below, describe how each lesson objective will be assessed formatively to determine student progress and modify instruction if needed. Describe any summative assessment to be used if it is a part of this lesson. Include copies of any assessment instruments and scoring criteria or rubrics if applicable to the lesson.

Objective/Assessment Plan Organizer:

	Objective Number
	Type of Assessment
	Description of Assessment
	Depth of Knowledge
	Adaptations and/or Accommodations

	One
	Formative
	Have students inspect a vehicle and explain to the instructor where these leaks can occur, why they occur, and what the possible repairs would be. 
	3
	Read directions to special needs students if needed.

	One
	Summative
	Written test on Performing common fastener and thread repairs, including removing broken bolts, restoring internal and external threads, and repairing internal threads with a threaded insert.
	3
	Read questions to special needs students if needed.


Procedures
	   Inform students that they must be capable of quickly and properly repairing damaged threads. Damaged threaded holes in parts may require repairs to salvage the parts.

	   Instruct students that minor thread damage includes nicks in threads, partial flattened threads, and other less serious problems. Minor thread damage can usually be repaired with a thread chaser. Explain that a thread chaser is a rethreading tool for cleaning up damaged threads. This type tool is available for fixing both internal and external threads. The chaser is run through or over the threads to restore them. Let students know that major thread damage generally includes badly smashed threads, stripped threads, or threads that cannot be repaired easily.

	   TAPS AND DIES: Inform students that a tap is a tool for cutting internal threads in holes. Various tap shapes are provided. Some are for starting the threads. Others are for cutting the threads all the way to the bottom of a hole. A die is for cutting external threads. It is used to cut threads on rods, bolts, shafts, and pins. Explain that taps and dies are mounted in special handles called tap handles and die handles. Tell students to hold the handle squarely while rotating it into the job needed to be done. As soon as the tap or die begins to bind, tell students to back the tool off about a quarter turn to prevent tool breakage. This will clean out metal cuttings. Then, the cut can be made another half turn deeper. Let them know to keep rotating a half turn in and a quarter turn out until completing the cut.

	   Tell students there are a few rules for using taps and dies: 1. Never force a tap handle or the tool may break. 2. Back off the handle as described to clean out metal shavings. 3. Keep the tap and die well oiled to ease cutting. 4. Always use the right size tap in a correctly sized and drilled hole.

	   Instruct students that when a thread chaser cannot be used to clean up damaged threads, the hole can be drilled and tapped oversize. First, tell students to drill out the hole one diameter or size larger. Then, have them cut new threads in the drilled hole with the correct size tap. A larger bolt can then be installed.

	   Inform students that a technician must be able to remove broken bolts and bolts with rusted or rounded-off heads. This is an important skill that is not covered in service manuals. Explain that certain tools and methods are needed for removing problem fasteners: 1. Vise grip pliers can sometimes be used to remove broken bolts or bolts with rounded heads. Lock vise grip pliers tightly on bolt for removal. 2. A stud puller or stud wrench will remove studs and bolts broken off above the surface of the part. It will also install studs. Position the stud puller so that it will not clamp on and damage the threads. 3. Let students know that In some cases, broken fasteners are too short to grasp with any tool. Either cut a screwdriver slot in the bolt with a hacksaw or weld on another BOLT HEAD. Then a screwdriver or wrench can be used to unscrew the broken bolt.

	   4. When the fastener is broken FLUSH with the part surface, a hammer and punch can be used for removal. Have students angle the punch so that blows from the hammer can drive out and unscrew the broken bolt. 5. A screw extractor or "easy-out" can also be used to remove bolts broken flush or below the part surface. To use a screw extractor, tell students to drill a hole in the' exact center of the broken fastener. Then, lightly drive the extractor into the hole using a hammer, and unscrew the broken bolt using a wrench. 6. Let students know that on some broken bolts, you may have to drill a hole almost as large as the inside diameter of the threads. Then, tell students to use a tap or punch to remove the thread shell (the thin layer of threads remaining in hole).

	   Inform students that if it is not possible to enlarge the fastener size, the original size will have to be restored using a form of thread insert. Let students know that there are several different types of thread inserts available. These are: Helicoil inserts, Self-tapping inserts, Key-locking inserts, and Chemical thread repair.

	   Inform students that Helicoil inserts are made from stainless steel and look like a small spring. Explain that installing a Helicoil insert is a four-step process. First, the damaged hole is enlarged to a specified size. The drill bit size depends on the size of the insert and is supplied by the manufacturer. If necessary, tell students to install a stop collar on the drill bit to prevent it from drilling too deep.

	   Second, have students clean the hole out thoroughly, and then tap the hole. Let them know to use the tap size specified by the thread insert manufacturer. The tap is a special tap for use with inserts.

	   Tell students that the third step is to place the insert onto the mandrel and engage the tang of the insert onto the end of the mandrel. Next, have students apply a light coating of thread locking compound to the external threads of the insert and thread it into the hole. Once the insert is started into the hole, spring pressure will prevent it from unscrewing. Let students know that once started, the insert cannot be removed. When correctly installed, the insert should be one-quarter to one-half turn below the surface. Tell students that if the hole is deeper than the length of a standard insert; thread the insert down far enough to allow a second insert to be threaded in on top of the first. If the hole is too shallow for the length of the insert, have students cut the insert to the proper length prior to installing it onto the mandrel. Remove the mandrel by unscrewing it from the insert. Have students use a small punch to break off the tang at the bottom of the insert.

	   Inform students that another variation of the threaded insert is the self-tapping insert. These inserts are good to use in blank holes since they cut their own thread. Cutting their own thread eliminates the need of tapping the hole after it is drilled. Let students know that the process of installing self-tapping inserts is the same as the Helicoil insert.



	   Instruct students that solid bushing inserts are also available. These inserts use a machine thread, so a standard tap may be used. All other installation steps are the same as with helical inserts. Also, some inserts are held in place by small keys. Let students know that Key-locking inserts are similar to solid bushing inserts, except after they are installed, the keys are driven into place (perpendicular to the threads) to prevent the insert from coming out.

	   Inform students that inserts for repairing spark plug holes are also available. The installation is the same as discussed above; however, some spark plugs use a tapered seat, while others use a flat seat with a gasket. Be sure to install the correct insert that matches the spark plugs to be used.

	   Instruct students that some threads can be repaired using epoxies. Explain that Epoxies cannot be used to repair threads in high-stress, high-torque components. Epoxy should not be used to repair the threads of critical clamping force areas such as cylinder heads, intake manifolds, and internal engine parts. Let students know that epoxy thread repair kits usually contain a two-part epoxy and a releasing agent. To use the epoxy, tell students to first clean and dry the threads of the hole and the fastener thoroughly. Apply a very thin coat of the releasing agent to the threads on the fastener, covering the entire thread surface area.

	   Tell students to mix together me two-part epoxy (resin and hardener), making sure there will be enough mixed to complete the job. Have them spread the epoxy as evenly as possible on the inside of the hole. If the hole goes through the casting, tell them to use tape to shut off one end of the hole so the epoxy does not run out. Instruct students to screw the fastener into the hole, but do not tighten it. Tell them to allow the epoxy to cure the required amount of time specified in the instructions. After the epoxy dries, they can tighten the bolt.


	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 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.)




