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	 Description

	FCR 01 - Fundamentals of Collision Repair covers procedures from vehicle makers, I CAR or other research and testing organizations.  Also covers the reasons for keeping thorough and legible records.   

	Objectives (Design):
	Arizona Content Standards

	· Explain obligations to customers
· Understand the type of liabilities involved in vehicle repairs.

· Importance of valid and thorough record keeping.  

· Identifying the different types of construction for unibody and body over frame vehicles
· Identifying parts of a unitized structure

· Describe how vehicles are assembled

· Identifying the different types of vehicle construction

· Explain how heat affects different strengths of metal.

· Explain the importance of restoring vehicle dimensions.

· Understand how a vehicle absorbs collision energy to protect the occupants.

· Identify which areas of the vehicle are specifically designed to absorb collision energy.

· Identify direct and indirect damage.

· Identify types of damage that affect repair decisions.

· Understand the difference between a kink & bend

· Understand how part shape affects repairability.

· Making repair or replace decisions.  
	15.0 Explore Methods of Energy Applications 15.1 & 15.4

25.0 Process Work Orders for Automotive Services and/or repair 25.1 – 25.5
27.B Perform Non-Structural Analysis and Damage Repair (Body Components). 27.12b



	Materials and Resources (Development)

	· UHSS steel part (Boron)

· Steel coupon with heated and unheated lines of thermal paint and temperature indicating label.  

· Portion of a part made from fiber reinforced composite (SMC).  
· Plastic with fusion type weld

· Plastic with adhesive type weld  

· Aluminum Panel with galvanic corrosion 

· Magnesium part

· Steel coupons joined by STRSW

· Steel coupons joined by a GMA (MIG) lap weld

· Steel coupons joined by flux-cored arc welding 

· Steel coupons joined by MIG brazing 

· Bolt and protective coating

· Rivet that has not been installed

· Steel coupons secured with a rivet

· Example of a clinch

· Sample of adhesively bonded steel coupons with spot welds and a rivet
· Hydroformed part
· Laminated steel sample

Foam tube without holes or split seam

Foam tube with holes

Foam tube with a split seam

Foam tube with a split seam secured with masking tape – black dots are drawn on the tape to represent spot welds.  

· Portion of a part with multiple reinforcements
· Cardboard box with top and bottom removed 

· Lid for the box

· Portion of expanded factory foam 

· Various types of expanded aftermarket foam

· Part or coupon with a minor bend
· Part or coupon with a severe kink

· Paper clips enough for each student 

· Partial Replacement Recommendation Matrix

Computer with CD player, Internet connection, projector and Microsoft Office installed.  Instructor manual and student textbook.  

	Procedure

	· Insert FCR 01 CD.  

· Students open their workbook to Fundamentals of collision repair and complete the objective worksheet during the CD and lecture.  
· Instructor open manual to page 7 of Fundamental of Collision Repair.  
· Instructor:  discuss the programs acronyms and terms refer to the attached activity sheet for complete description/lecture.  
Props, lecture and demonstrations.  Pass the prop boards around the class or leave in a visible area so students can view during break or allocated time.  

Obligations to the Customer and Liability

B6 – Topics off limits video

Module 1 – Vehicle Construction and Terminology

B4- Show the students a piece made of UHSS steel.  Explain that it is much stronger than mild steel.  Show demonstration video on CD.  Explain how this shows that UHSS is much more brittle than mild steel.  This is one reason why parts made from UHSS steel are typically replaced when damaged.    

· UHSS steel part (Boron)

B6 – Show the students the temperature indicating label that is attached to the coupon.  Explain how each temperature block is designed to change color when the specified temperature is reached.  Also, show the students the examples of various types of thermal paint.  Explain how these types of paint changed color or melted when the rated temperatures were reached.  Pass the temperature indicator prop around the classroom.  

· Steel coupon with heated and unheated lines of thermal paint and temperature indicating label.  
B7 - Show a piece of Fiber Reinforced Composite.  Point out the fibers that can be seen at the cut locations and the texture on the backside of the part.
· Portion of a part made from fiber reinforced composite (SMC).  
B8 – Show the students a plastic fusion weld.  Explain that the weld is made with a rod made of the same type of plastic and that the rod fuses with the plastic being repaired.  Also show an adhesion weld.  Explain that for this type of weld, the melting rod does not fuse with plastic but bonds more like an adhesive.  
· Plastic with fusion type weld

· Plastic with adhesive type weld  

B11 – Show the students an aluminum panel with galvanic corrosion.  Explain that this type of corrosion is caused by direct contact between aluminum and steel with the presence of an electrolyte such as moisture.  

· Aluminum Panel with galvanic corrosion 

B12 – Show the students a part made of magnesium.  Explain that parts are made from magnesium because it is a strong and lightweight material.  

· Magnesium part

C1 - Show the students various types of weld.  Explain that there are many types of weld and that are used for building and repairing vehicles.  

· Steel coupons joined by STRSW

· Steel coupons joined by a GMA (MIG) lap weld

· Steel coupons joined by flux-cored arc welding 

· Steel coupons joined by MIG brazing 

C2 – Show the students samples of mechanical fasteners.  Explain that bolts with damaged coatings may require replacement.  Also explain how and why some attachment methods may change for vehicle repairs.  For example, it may be recommended that clinches be replaced with rivets.  
· Bolt and protective coating

· Rivet that has not been installed

· Steel coupons secured with a rivet

· Example of a clinch

C3 – Show the students the adhesive bonded prop.  Explain to the students that spot weld or rivets are sometimes used with adhesive or vehicle repairs.  
· Sample of adhesively bonded steel coupons with spot welds and a rivet
C4 – Show the students a hydroformed part.  Explain that the hydroforming process creates a flangeless one-piece structure.  
· Hydroformed part
C5 – Show the students the demonstration photos.  Point out the laser weld on the photo on the left.  Explain that different strengths or thicknesses of metal are joined at the laser weld.  Point out the thickness change on the photo on the right.   

C6 – Drop a sample of conventional steel on the floor (UHSS prop).  Next drop a sample of laminated steel on the floor.  Explain that the laminated steel is made of two steel sheets with a polymer core.  The polymer core absorbs the vibration transferred through the panel, which reduces the noise of the panel to a dull thud.  

· Laminated steel sample

D3 – Lead the students through the interactive activity by first clicking on one of the three repair situations.  Each situation poses questions and answers regarding the type of material being repaired.  No Prop, just navigate through the activities on the CD.  
Module 2 – Collision Energy Management
A5 – Use the foam tube props to demonstrate how some vehicle designs work to manage collision energy.  Begin the demonstration by holding the foam tube without holes.  Compress the tube to show the entire tube bending evenly.  Explain that this would be typical of a rail with no energy management.  The entire rail would distort, spreading damage and transferring collision energy deep into the vehicle structure.  

Next perform the same demonstration using the tube with the holes in the sides.  Show how the holes act as crush zones.  Explain that crush zones cause the end of the rail to deflect absorbing collision energy, protect the occupants and contain damage to the structure.  

Next perform the demonstration using foam tube with the split seam.  When the tube is compressed, the split area will collapse 

Finally show the same demonstration using the foam tube that has a masking tape securing the split seam.  Explain that the tape act like spot welds and the spaces are crush zones.  This demonstrates at least two concepts:

1. The importance of completely closing welded seams on structural parts during repairs.

2. Increased spacing of welds can create collapse zones.  Weld spacing is critical.

· Foam tube without holes or split seam

· Foam tube with holes

· Foam tube with a split seam

· Foam tube with a split seam secured with masking tape – black dots are drawn on the tape to represent spot welds.  
A8 – Show the students a portion of a part with multiple inner reinforcements.  Explain that the purpose of the inner reinforcements is to prevent the part from collapsing into the passenger compartment in the event of a collision 

· Portion of a part with multiple reinforcements
A9 – Use a cardboard box with a top and bottom cut out to show how weak the structure is.  Place a lid on the box to show how it become more rigid.  Explain that this is how adhesively bonded glass reinforces a body structure.  Another method to demonstrate this is to use a hinged wooded frame with a sheet of clear plastic placed in the center.  

· Cardboard box with top and bottom removed 

· Lid for the box

A12 – Show the students the demonstration video.  The weight of a full sized SUV is used to demonstrate the strength difference between rigid and structural foam.  Explain to the students the importance of replacing foam properly.  
Pass a portion of factory foam along with various types of aftermarket foam.  Ask the students to choose one of the aftermarket foam examples that most closely matches the appearance and consistency of the factory foam.  

· Portion of expanded factory foam 

· Various types of expanded aftermarket foam

Module 3 – Repair Issues

B1 – Show the students an example of a minor bend.  Explain the characteristics of the damage and why it may be repairable.
· Part or coupon with a minor bend
B2 – Show the students an example of a severe kink.  Explain the characteristics of the damage and why kinked parts typically require replacement.
· Part or coupon with a severe kink
B 5 – Have the students perform the paper clip exercise to demonstrate work hardening.  To perform the exercise:
1. Pass out a paper clip to each student

2. Explain that the paperclip was formed from a straight piece of wire.
3. Explain that the wire was work hardened when it was bent.

4. Have the students try to straighten the paper clip.

During straightening:

1. They can only use their hands

2. Heat can not be applied

3. The metal next to the bend will want to flex before the metal in the formed areas will straighten.

4. As the students continue to bend and straighten the wire they are increasing the metal hardness and causing the metal to become more brittle as well.

5. If the wire is worked long enough it will break.

D 1 – Show the students the demonstration video.  Explain that one of the considerations when deciding weather to repair or replace a structural is if the damage is in a highly formed area, such as the corners of a part, or in the flat portion of a part.  This demonstration illustrates the importance of restoring not only shape but also the integrity of design to structural parts with highly formed areas.  
F 1 – Show the students where to find the Partial Replacement Recommendation Matrix and how it is used.  Explain that this is a valuable tool for determining if a sectioning procedure exists for a vehicle.  A link to the vehicle maker service information may be provided if sectioning procedures exist.  The demonstration slides on the CD may be used if there is not Internet connection.  

Go to www.i-car.com click on Technical Information at the top.  Then choose Partial Replacement Recommendations.  Another option to go to ALLDATA and use the login in information for San Carlos High. 
Demonstration slides

F3 - Lead the students through the interactive activity by first clicking on one of the three repair situations.  Each situation poses questions and answers regarding various types of parts, damage and repair considerations.  Use the buttons located at the bottom of the screen to navigate through the activity.     
Website Resources

http://www.nhtsa.dot.gov/ 
NHTSA is responsible for reducing deaths, injuries and economic losses resulting from motor vehicle crashes. This is accomplished by setting and enforcing safety performance standards for motor vehicles and motor vehicle equipment, and through grants to state and local governments to enable them to conduct effective local highway safety programs.
http://www.iihs.org/ 

During the past 30 years, Institute research and communications activities have contributed significantly to the nation's improving highway safety picture. The Institute's research focuses on countermeasures aimed at all three factors in motor vehicle crashes (human, vehicle, and environment) and on interventions that can occur before, during, and after crashes to reduce losses.

	Evaluation

	Objective worksheet = 20

3 Module Quiz = 60


