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	Description

	As part of the 4-part module on non-structural Auto Body Repair demonstrates the processes and techniques for repairing minor damage to sheet metal, including how to identify and plan repairs, procedures for performing repairs using various tools and supplies, and techniques for metal finishing. Students will be better prepared to properly identify minor damage, and develop and implement a repair plan for mending dents and scratches using the proper tools and techniques. This guide will also familiarize students with the tools and techniques they will most often use during the collision repair process.

	Objectives (Design):
	Arizona Content Standards

	· Define terms used to describe characteristics of steel.
· Identify common types of automotive steel

· Identify methods to make steel automotive parts.

· Identify the curve shape of automotive steel metal parts

· Defining terms used to describe damaged metal parts.

· Identify methods of locating high and low spots.

· Describing conditions that may affect the repair versus replace decision.

· Identify variables that affect the severity and type of damage.

· Identify general types and categories of hammers.

· Selecting holding, using the right hammer and maintaining a body hammer.

· Identify types of dollies and methods for using them.

· Identify different types of body fillers and how they should be applied.  
· Preparing the surface for body filler

· Mixing body filler and problems that may occur if not properly mixed.

· Tools used to sand body filler, how to sand and using a guide coat.
· Identify types of minor damage

· Explaining the PDR process

· Explain how lead filler is used.
	24.0 Determine Appropriate Tool Care & Define a Safe Automotive Technology Work Environment

24.5

27B. Perform Non-Structural Analysis and Damage Repair (Body Components)
27.14b, 27.20b, 27.28b,27.29b, 27.30b, 27.31b, 27.32b, 27.33b, 27.34b, 

28 B. Perform Painting and Refinishing of Vehicles.

28.17b, 28.68b

	Materials and Resources (Development)

	· Bare piece of sheet metal

· Galvanized piece of sheet metal

· 9Mil Paint chip

· 2 mil plastic sheet

· Digital film thickness gauge

· Example of a solid area, boxed area and partially boxed area

· High crown panel

· Low crown panel

· Combined crown panel

· Reverse crown panel

· Damaged panel with high and low spots

· Straightedge

· Light source

· Repaired panel with damage that can be felt, but not seen.   

· Gloves and/or a clean cloth

· Body file

· Calculator

· Body hammer for each student

· Hoods, fenders, or other panels with access to the panel backside

· Pick hammers for each student

· Felt tip marker or grease pen

· Safety glasses for each student

· Hammer with minor surface imperfections

· Vise

· Fine tooth file 

· Sandpaper or sanding block or oil stone

· Paint or a grease marker

· Flat piece of steel

· Dolly

· Panel to heat
· propane or butane torch

· Heat detection crayon & paint
· Heat monitoring strips

· Noncontact thermometer

· Thermocouple with a DVOM

· Spot welder slide hammer attachment 

· Spot welder mechanical handle attachment

· Ground attachment

· Paper 

· Pencils

· Stainless steel ice cream scoop

· Ruler 

· Panel

· Body filler

· Cheese grater

· Weighted round DA sander

· Gear driven round DA sander

· Rectangular DA sander

· Dirt

· Contour matching sanding guide

· Panel to demonstrate how to use

· Guide coat (powdered or aerosol)

· MSDS for guide coat

· Panel with PDR repairable and non-repaired damage

· Lead filler

· Grinder

· Tinning flux

· Shop rag

· Paddle

· Water to quench

· Body file

· Sandpaper

Computer with CD player, Instructor manual and student textbook.  
Stepped out panel with an area of repaired bare metal, an area with body filler applied, an area with body filler that has been initially sanded with a cheese grater, areas sanded with various grits of sandpaper, an area with polyester glazing putty applied and an area sanded polyester glazing putty feathered and ready for primer. 



	Procedures

	· Insert EDS 01 CD.  

· Students open their workbook to EDS 01 and complete the objective worksheet during the CD and lecture.  
· Instructor open manual to page 4 of EDS 01.  
· Instructor:  discuss the programs acronyms, terms and refer to the attached activity sheet for complete description/lecture.  
· Additional information on steel can be found at www.key-to-steel.com 

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.  

Module 1 – Steel used in vehicle construction

A4 – Have the students bend a piece of sheet metal back and forth.  Explain to the students how heat is produced by the friction in the grain structure.

A10 – 2-4 pieces of mild steel approximately 380-430 mm and a vise.  Use the flat piece of steel to demonstrate the difference between elastic and plastic deformation.  Show the students that when the steel is bent slightly, it springs back to its original state.  Explain that this is elastic deformation.  Next bend the steel beyond its elastic limit.  Show the students that the steel springs back but not to its original shape because elastic limit has been surpassed.  This is plastic deformation.  Explain that this is how metal is formed.  
A11 – Use a piece of welding wire or a paper clip to show work hardening and plastic deformation.  When the wire is bent back and forth several times, plastic deformation will occur at the point of the bend.  The plastic deformation causes the metal to become hard.  This increased hardness is called hardening.  
B1 – Show the students the ALLDATA website http://www.alldatacollision.com/alldata/COLLISION~V90968578~C8000~R0~OH~N/0 utilizing the current login information (9284752378c).  Select a vehicle and identify the types of steel used to make that vehicle.  
B6 – Film Thickness – 
· Bare piece of sheet metal

· Galvanized piece of sheet metal

· 9Mil Paint chip

· 2 mil plastic sheet

· Digital film thickness gauge

Pass around a bare piece of sheet metal and a galvanized piece of sheet metal for the students to compare.  Then pass around a piece of cellophane coated with 9 mils of refinish material and ask the students to guess the thickness.  Then measure the chip.  Pass around sheets of 2 mil and 5 mil plastic or cellophane.  Also state that one page of the objective sheet is about 3 mils thick.  

C5 – Show students an example of stretcher strains in a part.  
C7 – Solid versus boxed and partially boxed demonstration props

· Example of a solid area

· Example of a boxed area

· Example of a partially boxed area

C9 – Have students identify different crowns on actual parts

· High crown panel

· Low crown panel

· Combined crown panel

· Reverse crown panel

Review
Module 2 – Repairing Damage
B4 – Demonstrate how to use a straightedge to identify high and low spots and have the students do the same.  

· Damaged panel with high and low spots

· Straightedge

 B5 – Demonstrate how to use light to identify high and low spots and have the students do the same.  
· Damaged panel with high and low spots

· Light source

B6 – Demonstrate how to feel high and low spots.  Have students feel the panel with their bare hands and again ask them indicate the area(s) that have high and low spots.  Next have the students feel the panel with either a glove or clean cloth.  Again have them indicate where the high and low spots are located.  For those students that can not feel the high and low spots, assist them in identifying the areas.  Explain to the students that this is a skill they will have to learn to make undetectable repairs.  
· Repaired panel with damage that can be felt, but not seen (a repair area with body filler applied and sanded may work well for this).  

· Gloves and/or a clean cloth

B7 – Demonstrate how to use a body file or sandpaper to identify high and low spots and have the students do the same.  
· Damaged panel with high and low spots

· Body file

C2 – Give students examples of Newton’s first law of motion such as a tissue box on the package tray of a vehicle.  Using the second law of motion calculate the force.  Formulas and information can be found here http://en.wikipedia.org/wiki/Newton's_laws_of_motion or http://www.grc.nasa.gov/WWW/K-12/airplane/newton2.html 
· Paper

· Pencil

· Calculator

D6 – Show students body hammers with different kinds of heads that can be used for body repair.  
D9 – Show the students how to hold a body hammer.  Walk around the classroom and make sure students are holding the hammer properly.  

· Body hammer for each student

D12 – Draw a circle on a panel and draw an X in the middle of the circle.  Tell the students it is their goal to consistently strike the backside of the panel with the pick hammer and raise the middle of the X while looking from the front side.  Explain that this skill is important because they will often have limited access to the backside and must be able to determine where they are striking with a hammer or where they are placing or striking with a dolly.  
· Hoods, fenders, or other panels with access to the panel backside

· Pick hammers for each student

· Felt tip marker or grease pen

· Safety glasses for each student

D13 – Explain to the students that the paint should come off of the center of the hammer face and if the paint comes off of a section other than the center of the face, the hammer should be filed and polished again.  
Demonstration

· Clamp the hammer in a vise face up

· File the hammer face in all directions using a flat fine tooth metal file.  Do NOT file in only one direction.

· File the hammer face so that it is slightly crowned not flat.  

· After smoothing with the file polish the face with fine sandpaper or an oil stone.  

· Apply paint or grease marker to the hammer face and hit a flat piece of sheet metal while the paint is still wet.  

Demonstration Props

· Hammer with minor surface imperfections

· Vise

· Fine tooth file 

· Sandpaper or sanding block or oil stone

· Paint or a grease marker

· Flat piece of steel

E1 – Show the students different types of dollies that can be used for body repair.  Explain the different types and what they may be used for.  

E4 – Demonstrate how to use a dolly as a hammer and have the students demonstrate.  

· Dolly

· Panel to strike

F6 – Have students practice using the hammer-on-dolly technique

· Body hammer

· Dolly

· Panel to strike

F8 – Have students practice using the hammer-off-dolly technique.  

G2 – Show students examples of different types of spoons

G7 – Demonstrate how to use a spoon with a hammer and have the students do the same.  A ball peen or dead blow hammer should be used, not a body hammer.  

G9 – Have students practice using a spoon like a body hammer.  

I13 – Video on metal finishing a dent
J2 – Demonstrate how to located stretched areas and have the students do the same. 

Panel with areas where the metal has been stretched and areas where shrinking has been done. 

J7 – Show examples of temperature indicators and how they work. 

· Panel to heat

· Heat source such as propane or butane torch

· Heat detection crayon

· Heat detection paint

· Heat monitoring strips

· Noncontact thermometer

· Thermocouple with a DVOM

K10 – Heat Shrinking video
M5 – Show the students a slide hammer and explain how it is used.  If possible have different types available such as those with pins, washers and dedicated weld on dent removal tools.  

M6 – Show the students a slide hammer and a mechanical handle that can be attached to a spot welder for dent removal.  Also show them the ground clamp that must be attached to the panel to weld a stud or device to the panel.  

· Spot welder slide hammer attachment 

· Spot welder mechanical handle attachment

· Ground attachment

M11 – Weld on Dent Removal video
N1 – Show students an example of a suction tool and how it works.  

N3 – Adhesive dent removal kit and explain how it is used.  Explain that the different size and shape discs are used for different types of damage.  

Review

Module 3 – Body fillers and sanding

B14 – Show the students the stepped out body filler panel and explain what was done in each area.  Tell them that the panel was made following the filler makers recommendation and that different grit sandpaper may be recommended for sanding other brands of body filler.  
Demonstration Prop – Stepped out panel with an area of repaired bare metal, an area with body filler applied, an area with body filler that has been initially sanded with a cheese grater, areas sanded with various grits of sandpaper, an area with polyester glazing putty applied and an area sanded polyester glazing putty feathered and ready for primer. 

D7 – Have the students draw what they think is an inch and a golf-ball size circle, then measure.  These are the measurements they may need to estimate when mixing body filler.  A stainless steel ice cream scoop is similar to a golf-ball size amount of body filler.  

· Paper 

· Pencils

· Stainless steel ice cream scoop

· Ruler 
D8 – Give an example of an area that should be filled with body filler.  Then give the students several choices of how much filler should be used.

· Repaired panel that requires body filler

D13 – Mixing the body filler video

E8 – Body filler application video

F3 – Show students how to use a cheese grater

· Panel

· Body filler

· Cheese grater

F4 – Free rev a weighted and gear driven round DA sander to show the difference.  Show the movement of a round DA versus a rectangular DA.  Put a piece of dirt on the sandpaper so the pattern can be seen on the panel.  

· Weighted round DA sander

· Gear driven round DA sander

· Rectangular DA sander

· Panel

· Dirt

· Sandpaper for round and rectangular DA sanders 

F8 – Show the students how a contour matching sanding guide works.  

· Contour matching sanding guide

· Panel to demonstrate how to use

G8 – Show the students examples of different sandpaper backing and the different paper weight ratings

G9 – Show students different sandpaper attachment methods.

G12 – Show students wet and dry sandpaper so they can compare the differences.  

H6 – Show the students an example of a guide coat.  Also show the students a panel with guide coat applied and partially sanded.  Point out the low spots indicated by the remaining guide coat as well as any highlighted sand scratches.  Also show how the different types of guide coats are used.  

· Guide coat (powdered or aerosol)

· MSDS for guide coat

· Panel with guide coat applied and partially sanded showing remaining low spots.

H10 – Sanding body filler video

Review

Module 4 – Additional Repair Methods

B6 – Repairing damage to a complex area video

C3 – Show the student a panel that has some damage that can be removed using PDR and some damage that can not be removed using PDR.  Explaining why the non-repairable damage can not be removed using PDR.  

· Panel with PDR repairable and non-repaired damage.  

C4 – Show students different types of PDR picks and explain where each may be used.  Explain what the different tip styles are used for.  
C5 – Show the students different types of PDR accessories and explain what they are used for.  

C6 – PDR video

D2 – Show the students lead filler and the tools used to work with lead filler.  Show a brief demonstration on how lead filler is used.  

· Damaged panel

· Lead filler

· Grinder

· Heat source

· Tinning flux

· Shop rag

· Paddle

· Water to quench

· Body file

· Sandpaper

Review



	Evaluation

	Attendance = 50

Participation = 50

Objective Worksheet = 40

Test = 40



