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	Introduction/Context
	This lesson will instruct students on the proper procedures needed to identify the types of rigid, semi-rigid or flexible parts to be refinished, and determine the materials, preparation, and refinishing procedures. 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 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.

	Prepared By
	School
	Date:

	
	
	

	Grade Level
	No. Students
	No.IEP's:
	Lesson Length:

	
	 
	 
	



	
	Task

	
	Identify the types of rigid, semi-rigid or flexible plastic parts to be refinished; determine the materials, preparation, and refinishing procedures.



	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 the types of rigid, semi-rigid or flexible parts to be refinished, determine the materials, preparation, and refinishing procedures, 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
Skills Standards:
OC002
EG011
New Common Core Technical 
TD-SYS-1
TD-OPS-3




INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	James Duffy 
	Auto Body Repair Technology 
	Fifth 
	Delmar 
	387 

	James Duffy 
	I-Car Professional Automotive Collision Repair 
	Second 
	Delmar 
	218-220 




Web Addresses
	Title
	Publisher
	URL

	D'Angelos Automotive and Industrial Coatings 
	D'Angelos 
	http://www.d-angelopbe.com/plastic.htm 





Content/Presentation/Demonstration Outline
	   When working with plastic, there are two characteristics that a student needs to determine. One is the type of plastic, and is the part Flexible, Semi-Rigid or Rigid.

	   Explain to students that there are two general types of plastics used in automotive construction. They are thermoplastics and thermosetting plastics. Inform students that Thermoplastics can be repeatedly softened and reshaped by heating, with no change in their chemical makeup. They soften or melt when heated and harden when cooled. Thermoplastics are weldable with a plastic welder. Thermosetting plastics undergo a chemical change by the action of heating, a catalyst, or ultraviolet light. They are hardened into a permanent shape that CANNOT be altered by reapplying heat or catalysts. Thermosets are NOT weldable, but let students know that they can be repaired with flexible parts repair materials. .

	   Tell students that Composite plastics, or "hybrids," are blends of different plastics and other ingredients designed to achieve specific performance characteristics.

	   Instruct students that there are several ways to identify an unknown plastic. One way to identify a plastic is by international symbols; or ISO codes, which are molded into plastic parts. Many manufacturers are using these symbols. The symbol or abbreviation is formed in an oval on the back of the part. One problem students will have is that they will usually have to remove the part to read the symbol. If the part is NOT identified by a symbol, teach students that the body repair manual will give information about plastic types used on the vehicle. Body manuals often name the types of plastic used in a particular application.

	   Inform students that a floating test can be used to help determine the type of plastic. Tell students to cut a. piece of plastic off the part to be repaired. Drop the sliver of plastic into a container of water, and watch to see if the piece of plastic sinks or floats in the water. Let students know that if the plastic floats in the water, it is thermoplastic. They would then know that they can repair the part with either welding or an adhesive. If the plastic piece sinks in the water, explain that it is thermoset plastic and must be repaired with an adhesive.

	   Instruct students that some technicians like to cut a sliver off the damaged part and use it as a welding rod. Tell students to cut the piece from a location on the part that cannot be seen after installation. Have them try using this piece as a welding rod. If the plastic fails to weld, they should use an appropriate adhesive to repair the plastic damage.

	   SAFETY ISSUE: Let students know that the burn test, which is no longer recommended, involved using a flame and the resulting smoke to determine the type of plastic. However, explain to students that the test was not always reliable. Many parts are now being manufactured from composite plastics that use more than one ingredient, and the burn test would be of no help in such cases. Tell students that it is also environmentally unsound to burn plastics, which can produce carcinogens (cancer-causing agents).

	   Instruct students that a reliable means of identifying an unknown plastic is to make a weld rod adhesion test or a trial-and-error weld on a hidden or damaged area of the part. Tell students to try several different filler rods until one sticks. Explain that most suppliers offer only a few types of plastic filler rods, so the range of possibilities is somewhat limited. The rods are color coded. Once they find a rod that works, the base material is identified.

	   Teach students that another way to help identify a plastic part is the plastic flexibility test. To do a plastic flexibility test, tell students to use their hands to flex and bend the part and compare it to the flexibility of samples of plastic. Tell them to use the repair material that most closely matches the characteristics of the part's base material. Flexible will flex just about in half, Semi-Rigid will flex only slightly.




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.)







