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	Introduction/Context
	This lesson will instruct students on how to identify and mix paint using a formula. Knowledge of this operation 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 auto body repair facility. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to customer satisfaction issues, and cost both the shop and technician time and money.
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	Task

	
	Identify and mix paint using a formula.



	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 identify and mix paint using a formula and pass a written exam on the task with 100% by the end of the course.



Connections:
	New Common Core:
RST 11-12-2
RST 11-12-3
A-CED-1
N-Q-3
N-Q.1
Skills Standards:
OC002
EG011
New Common Core Technical 
TD-SYS-1
TD-OPS-3
New Science Standards
HS-PS1-5.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	James Duffy 
	Auto Body Repair Technology 
	Fifth 
	Delmar 
	871-875 

	James Duffy 
	Collision Repair Fundamentals 
	2008 
	Delmar/Cengage Learning 
	287 

	Duffy/Johanson/Thomas 
	I-CAR Professional Automotive Collision Repair Tech Manual 
	Second 
	Delmar 
	345 




Equipment
	Quantity
	Item
	Source

	As Needed 
	MIxing Equipment 
	Various 

	As Needed 
	Paint Application Charts 
	Various 

	As Needed 
	Paint Measuring Equipment 
	Various 

	As Needed 
	Paint Mixing Charts 
	Various 




Content/Presentation/Demonstration Outline
	   Instruct students that when planning how to refinish a vehicle, they must find out what type of paint is already on the vehicle. The vehicle might have its original paint or it could have been repainted with a different type of paint product. The methods for finding out the type of paint on a vehicle include solvent application method, hardness method, and clearcoat method.

	   Inform students that with a solvent application method, rub the paint with a white cloth soaked in lacquer thinner to see how easily the paint dissolves. If the paint film dissolves and leaves a mark or color stain on the rag, explain that it is some type of air-dried paint. If it does not dissolve, it is either an oven-dried or a two-part paint. Tell students that an acrylic urethane paint film will not dissolve as easily as an air-dried paint, but sometimes the thinner will penetrate sufficiently to blur the paint gloss.

	   Teach students that with the hardness method, they must check the general hardness of the paint. Paints do not dry or cure to the same hardness. Generally, two-part and oven-dried paints dry to a harder film than noncatalyzed air-dried paint.

	   Inform them that with the clearcoat method of paint identification, they can tell whether the panel is painted with a clearcoat. Tell them to dry sand a small area along the bottom of a panel. If the dust is white, the car has a basecoat/clearcoat finish. If the dust is the color of the car, it is a solid or single-stage color. Explain that this method works with all but white single-stage colors. Both single-stage white and clearcoat will produce a white dust when sanded.

	   Let students know to not spray lacquer paint over enamel paint. However, they can spray enamel over lacquer without problems. If they apply lacquer over enamel, incompatibility problems, such as paint lifting, can develop.

	   MIXING PAINT: Instruct students that material mixing instructions, printed on the container label or product bulletins, state how much of each ingredient (solvent, hardener, flex agent, and so on) must be added to the paint product. A percentage of each ingredient might be called for.

	   Explain that a percentage reduction means that each ingredient must be added in certain proportions or parts. For instance, if paint requires a 50 percent reduction, this means that one part reducer (solvent) must be mixed with two parts of paint.

	   Inform students that mixing by parts means that for a specific volume of paint or other material, a specific amount of another material must be added. For example, if label directions call for a 25 percent reduction, they would add 1 quart of reducer to 1 gallon of paint. Because there are 4 quarts in a gallon, 1 quart is 25 percent of a gallon. Tell them that they would mix one part (25 percent) reducer for each four parts (100 percent) of paint.

	   Explain that proportional mixing numbers compare how much of each ingredient must be mixed regardless of quantity. Let them know that the first number is the parts of paint needed. The second number is usually the hardener. A third number might be used to denote the amount of reducer required. Tell them that the sequence of ingredients can vary. Some instructions list four ingredients to mix, so read the paint manufacturer's instructions carefully.

	   Give students an example of proportional mixing. Tell them that if the mixing instruction is 2: 1: 1, the first digit (2 in 2:1:1) would normally mean two parts of paint. The next digit (the first 1 in 2: 1:1) would mean to add one part hardener. The last digit (the second 1 in 2: 1: 1) would tell you to add one part reducer when mixing the paint material. Inform students that a mixing chart converts a percentage into how many parts of each material must be mixed. Tell them to study the percentages and parts of each material that must be mixed.

	   Instruct students that many shops now use an electronic or computerized scale when mixing paint materials The scale will prompt them to add each ingredient and also show you how much of each ingredient to add. Explain that computerized color matching systems use data from the (electronic device for reading color) to help match the vehicle's color. Many spectrophotometer systems can input color data into a computer. The computer can then use its stored data to help determine how to mix or tint the color.

	   Let students know that depending on the sophistication of the system, a computerized color matching system may be able to the following: * Compare the actual color of the vehicle to a computer-stored set of color formulations. * Make a recommendation on which tint in the formula will move the sample panel closer to the vehicle. * Automatically keep a record of the mixing or tinting procedure. This will let them quickly match the paint if the vehicle returns for another repair.




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 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.)







