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I. MAJOR CONCEPTS/CONTENT: The purpose of this program is to prepare students for employment as extruding machine operators (SOC 51-4021), plastic bench mechanics, or to provide supplemental training for persons previously or currently employed in these occupations.

The content includes, but is not limited to, communication skills, leadership skills, human relations and employability skills, safe and efficient work practices, molding and casting plastic parts, patterns, and prototype parts, and fitting, fabricating, assembling, finishing, and repairing of plastic parts and components.

This program focuses on broad, transferable skills and stresses understanding and demonstration of the following elements of the Plastics industry: planning, management, finance, technical and product skills, underlying principles of technology, labor issues, community issues and health, safety, and environmental issues.

II. PROGRAM STRUCTURE: Plastics Engineering Technology is a two‑year Associate of Science degree program that prepares individuals for employment as extruding machine operators, plastics bench mechanics, or provide supplemental training previously or currently employed in these areas.
III. SPECIAL NOTE: SkillsUSA is the appropriate vocational student organization for providing leadership training and for reinforcing specific vocational skills. Vocational Student Organizations shall be an integral part of the vocational instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A‑6.065, FAC

The cooperative method of instruction may be utilized for this program. Whenever the cooperative method is offered, the following is required for each student: a training plan, signed by the student, teacher and employer which includes instructional objectives and a list of on‑the-job and in‑school learning experiences; a work station which reflects equipment, skills and tasks relevant to the occupation the student has chosen as a career goal.

In accordance with Rule 6A‑10.040, FAC, the minimum basic skills grade level required for this postsecondary adult vocational program is: Mathematics 8.0, Language 8.0, Reading 9.0. This grade level number corresponds to a grade equivalent score obtained on a state designated basic skills examination.

To be transferable statewide between institutions, this program/course must have been reviewed, and a "transfer value" assigned the curriculum content by the appropriate Statewide Course Numbering System discipline committee. This does not preclude institutions from developing specific program or course articulation agreements with each other,

This program may be offered in courses. Vocational credit shall be awarded to the student on a transcript in accordance with Section 1001.44 (3) (b) F.S.
The typical length of this program for the average achieving student is 64 credit hours for an Associate of Science in Plastics Engineering Technology degree.
IV. INTENDED OUTCOMES: After successfully completing the program, the student should be able to:

01.0 Demonstrate understanding of procedures and safe work practices.

02.0 Read blueprints, schematics, and diagrams.

03.0 Draw and lay out prototype products.

04.0 Build molds and patterns.

05.0 Manufacture component parts.

06.0 Construct and finish plastic products.

07.0 Repair plastic products.

08.0 Use and maintain hand and power tools.

09.0 Demonstrate appropriate communication skills.

010.0 Demonstrate appropriate math skills.

011.0 Demonstrate appropriate understanding of basic science.

012.0 Demonstrate employability skills.

013.0 Demonstrate an understanding of entrepreneurship.
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01.0 DEMONSTRATE AN UNDERSTANDING OF PROCEDURES AND SAFE WORK PRACTICES - The student will be able to:

01.01 Demonstrate an awareness and understanding of health and safety hazards, prevention, correction and ecological problems and solutions unique to quality control and reliability processes and systems.

01.02 Demonstrate an understanding of physical hazards.

01.03 Demonstrate an understanding of chemical hazards.

01.04 Demonstrate an understanding of biological and biomechanical hazards.

01.05 Demonstrate an awareness and understanding of fire hazards in manufacturing, processing, and fabrication.

01.06 Demonstrate an understanding of the procedures used to control and extinguish NFPA classes of fires.

01.07 Demonstrate an awareness and understanding for the need and use of safety devices, controls, guards and equipment.

01.08 Demonstrate awareness, understanding and use of personal safety protection and devices including but not limited to goggles, safety glasses, masks, helmets, hearing protectors, air respirators, protective clothing, safety shoes and mesh gloves.

01.09 Demonstrate administration of first aid procedures and accident procedures.

01.010 Demonstrate an awareness and understanding of applicable OSHA rules and regulations.

02.0 READ BLUEPRINTS, SCHEMATICS, AND DIAGRAMS - The student will be able to:

02.01 Use working drawings which include detail and assembly drawings.

02.02 Demonstrate the ability to use and interpret information on exterior views, sectional views, auxiliary views, balloon drawings, pictorial drawings, exploded views, perspective drawings and projection drawings.

02.03 
Demonstrate the ability to determine accuracy of information on working drawings.

02.04 Demonstrate the ability to perform mathematical calculations utilizing arithmetic, algebra, geometry and trigonometry.

02.05 Demonstrate the ability to read and convert English system and metric system measurements.

02.06 Demonstrate the ability to use decimal metric equivalents charts, tap drill sizes for American standards threads chares drill size decimal equivalent charts, American standard wrench nuts and bolts charts, mechanical fasteners chares and assembly devices charts.

02.07 Demonstrate the ability to use measuring tools and scales.

02.08 Demonstrate the ability to take off materials list from working drawings calculate totals for production.

03.0 DRAW AND LAY OUT PROTOTYPE PRODUCTS - The student will be able to:

03.01 Prepare multi‑view drawings.

03.02 Prepare sectional drawings.

03.03 Prepare auxiliary.

03.04 Prepare pictorial drawings.

03.05 Prepare take‑off detail drawings.

03.06 Prepare surface developments.

03.07 Prepare a complete set of working drawings including detail and assembly drawings which supply every item of information for the manufacture and assembly of the product represented.

03.08 Prepare a complete set of working drawings manually and using CAD systems. (The CAD systems drawings and program shall be capable of interfacing to drive CADCAM and CAMM manufacturing equipment.)

03.09 Demonstrate necessary design considerations for functional working drawings: i.e. appearance, chemical characteristics, mechanical factors, economics, process of manufacture and design limitations.

04.0 BUILD MOLDS AND PATTERNS - The student will be able to:

04.01 Demonstrate an understanding of requirements to design and apply dies, molds and patterns to the following processes: injection molding, cut extrusions, sheet molding (Vacuum forming and mechanical forming), blow moldings, slush, rotational and dip castings, compression (moldings, transfer moldings, reinforced plastics moldings (contact, vacuum bag, pressure bag, autoclave, matched die, filament wound and spray molding), castings and cold moldings.

04.02 Demonstrate an understanding of appropriate materials and tools used for making dies, molds and patterns dependent upon the plastic material to be processed or manufactured.

04.03 Demonstrate an understanding of processes and machines required to make a die, mold or pattern: i.e. milling, turning, drilling, boring, grinding, hobbing, casting, planing, etching, electro‑forming, electrical‑discharge machining, plating, welding and shaping.

04.04 Design products which can be injection molded.

04.05 Design and construct molds for injection molding of product design above.

04.06 Design products which can be produced by extrusion.

04.07 Design and construct dies to produce various extrusion shapes.

04.08 Design product that can be blow‑molded.

04.09 Design and construct molds for products produced using the blow‑mold process.

04.010 Design products which ace vacuum formed.

04.011 Design patterns and molds to produce products using the vacuum forming process.

04.012 Design products which are pressure formed.

04.013 Design and construct pressure forming molds.

04.014 Design products which are formed by slush, rotational or dip casting.

04.015 Design and construct molds to produce products utilizing slush, rotational and dip casting processes.

04.016 Design products which are compression model.

04.017 Design and construct molds which are used to produce products utilizing the compression molding process.

04.018 Design products which utilize contact, vacuum bag, pressure bag, autoclave, matched die, filament wound and spray processes.

04.019 Design and construct molds to produce products using contact, vacuum bag, pressure bag, autoclave, matched die, filament wound and spray molding processes.

05.0 MANUFACTURE COMPONENT PARTS - The student will be able to:

05.01 Demonstrate the ability to select and use molds, patterns, dies, raw materials, measuring and weighing devices, hand tools, fixed equipment, portable equipment and safe procedures to manufacture plastic component parts.

05.02 Manufacture finished plastic parts or products which utilize the following processes: injection molding, extrusion, bow molding, vacuum forming, pressure forming, slush forming, rotational forming, dip casting, compression melding, and contact, vacuum bag, pressure bag, autoclave, matched die, filament wound processes.

06.0 CONSTRUCT AND FINISH PLASTIC PRODUCTS - The student will be able to:

06.01 Demonstrate an understanding of processes, tools, materials and machines necessary to finish and assemble plastic products.

06.02 Demonstrate the ability to finish and assemble plastic products using the following processes: Clash removal, slot cutting, polishing, annealing, sowing, filing, drilling, tapping, turning, planing, milling, shaping, routing, sanding, shearing, punching, laser cutting, tumbling, grinding, ashing, buffing, polishing, transparent coating, polishing by solvents, annealing, and post‑curing.

07.0 REPAIR PLASTIC PRODUCTS - The student will be able to:

07.01 Demonstrate an understanding of types of repairs which can be performed on various types and classes of plastic produces.

07.02 Demonstrate an understanding of types of products which can be used to perform successful repairs.

07.03 Demonstrate an understanding of appropriate tools, machines and processes which can be used to perform successful repairs on plastic products.

07.04 Demonstrate repairs to plastic products using the following processes: cohesive cementing, solvent cementing, mechanical fastening, stapling, snap fit, press fit, heat staking, ultrasonic staking, thermal sealing, impulse sealing ultrasonic sealing, dielectric sealing, hot gas welding, spin welding, hot plate welding, ultrasonic welding, hot blade welding, high pressure lamination.

08.0 USE AND MAINTAIN HAND AND POWER TOOLS - The student will be able to:

08.01 Demonstrate an understanding of care and maintenance of hand tools.

08.02 Demonstrate the safe us of hand cools.

08.03 Demonstrate an understanding of care, adjustment, and maintenance of fixed and portable power tools.

08.04 Demonstrate an understanding of care, adjustment, control, and maintenance of production machines.

08.05 Demonstrate the safe use of hand tools, power tools, and production machines to produce products or parts utilizing the processes identified in 05.0, 06.0, and 07.0 above.

09.0 DEMONSTRATE APPROPRIATE COMMUNICATION SKILLS - The student will be able to:

09.01 Write logical and understandable statements, or phrases, to accurately fill out forms/invoices commonly used in business and industry.

09.02 Read and understand graphs, charts, diagrams, and tables commonly used in this industry/occupation area.

09.03 Read and follow written and oral instructions.

09.04 Answer and ask questions coherently and concisely.

09.05 Read critically by recognizing assumptions and implications and by evaluating ideas.

09.06 Demonstrate appropriate telephone/communication skills.

010.0 DEMONSTRATE APPROPRIATE MATH SKILLS - The student will be able to:

010.01 Solve problems for volume, weight, area, circumference and perimeter measurements for rectangles, squares, and cylinders.

010.02 Measure tolerances) on horizontal and vertical surfaces using millimeters, centimeters, feet and inches.

010.03 Add, subtract, multiply and divide using fractions, decimals, and whole numbers.

010.04 Determine the correct purchase price, to include sales tax for a materials list containing a minimum of six items.

010.05 Demonstrate an understanding of federal, state and local taxes and their computation.

011.0 DEMONSTRATE APPROPRIATE UNDERSTANDING OF BASIC SCIENCE - The student will be able to:

011.01 Understand molecular action as a result of temperature extremes, chemical reaction, and moisture content.

011.02 Draw conclusions or make inferences from data.

011.03 Identity health related problems which may result from exposure to work related chemicals and hazardous materials, and know the proper precautions required for handling such materials.

011.04 Understand pressure measurement in terms of P.S.I., inches of mercury and K.P.A.

012.0 DEMONSTRATE EMPLOYABILITY SKILLS - The student will be able to:

012.01 Conduct a job search.

012.02 Secure information about a job.

012.03 
Identify documents which may be required when applying for a job interview.

012.04 Complete a job application form correctly.

012.05 Demonstrate competence in job interview techniques.

012.06 
Identify or demonstrate appropriate responses to criticism from employer, supervisor or other employees.

012.07 Identify acceptable work habits.

012.08 Demonstrate knowledge of how to make appropriate job changes.

012.09 Demonstrate acceptable employee health habits.

012.010 Demonstrate a knowledge of the "Florida Right‑To‑Know Law" as recorded in Florida Statutes Chapter 442.

013.0 DEMONSTRATE AN UNDERSTANDING OF ENTREPRENEURSHIP - The student will be able to:

013.01 Define entrepreneurship.

013.02 Describe the importance of entrepreneurship to the American economy.

013.03 List the advantages and disadvantages of business ownership.

013.04 Identify the risks involved in ownership of a business.

013.05 Identify the necessary personal characteristics of a successful entrepreneur.

013.06 Identify the business skills needed to operate a small business efficiently and effectively.

Recommended A.S. Degree Courses

	Associate In Science Degree

	

	General Education Requirements (17 credits)

	ENC1101
	Composition I
	3

	SPC1600
	Introduction to Speech OR (SPC1016 or 1060)
	3

	HUM/FA
	Humanities/Fine Arts (Approved Course)
	3

	Mathematics
	Mathematics (Any college level course with a MAC / MGF prefix)
	3

	Soc.Beh. Sci
	Approved Social & Behavioral Sciences (Approved Course)
	3

	PHI1603
	Applied Ethics
	2

	Computer
	Computer Competency Requirement
	

	Support Courses (10 credits)

	CGS1060
	Computer Literacy -Win/NT
	1

	MAN2021
	Principles of Management
	3

	PSC1001C
	Physical Science with Lab
	3

	STA2023
	Elementary Statistics
	3

	Major Requirements (37 credits)

	ETI1131
	Statistical Process Control
	3

	ETI1466
	Basic Plastics and Processing
	3

	ETI1466L
	Basic Plastics Processing Lab
	1

	ETI1465
	Process Equipment Systems
	3

	ETD1320
	AutoCAD I
	3

	ETI1421
	Manufacturing Processes & Materials 1
	3

	ETI1482C
	Introduction to Integrated Manufacturing
	3

	ETI1700
	Industrial Safety
	1

	ETI2468
	Advanced Plastics Processes
	3

	ETI2468L
	Advanced Plastics Processes Lab
	1

	ETI2461
	Materials Handling Systems
	3

	ETI2460
	Polymer Fundamentals
	3

	ETI2463
	Plastics Practicum
	3

	ETI2462C
	Mold Design with Laboratory
	4

	Total Program Hours    64


Table 1‑ Recommended Courses for A.S. Degree

Curriculum Software

	Type
	Example Product

	Word Processor
	Word, WordPerfect

	Spreadsheet
	Excel, Quattro, Lotus

	Database
	Access

	Internet Accessibility
	Explorer, Netscape

	Presentation
	Powerpoint

	Documentation/Portfolio Creation
	Adobe PhotoShop

	Basic Operating System Knowledge
	Mac / PC Environments

	Computer Aided Design (CAD)
	AutoCAD


Table 4 ‑ Core Curriculum Software

Curriculum Equipment/ Supplies

	Plastics Engineering Technology Equipment

	• Ancillary Equipment (Example Below)

· Dryer

· Chiller

· Grinder

· Scales

· Mixer

· Pyrometer

· Hygrometer

· Temperature Controller

· Granulator

• Basic Machine Shop Equipment (Examples Below)

· Lathe

· Milling Machine

· Surface Grinder

· EDM Machine

· Pantograph

· Rotary Table

· Radial Drill

• Extrusion Machinery

• Injection Molding Machines

• Plastic Blow Molding Machines

• Thermoforming Machinery


Table 6 ‑ Plastics Engineering Technology Curriculum Equipment

Instructor Qualifications

The instructor qualifications to teach in the Plastics Engineering Technology Program shall be as follows:

· Associate Degree

· Degree preferred to be in any of the following fields:

· Manufacturing Technology

· Mechanical Technology

· Plastics Technology

· Quality Control/Assurance

· Closely Related Field

· Must possess a minimum of three years’ field experience in plastics technology applications.

Distance Learning

Introduction

At the present time, a distance learning option has not been offered at any of the community colleges in the state of .Florida for the Plastics Engineering Technology programs. In part this may be do to logistic issues dealing with the laboratory component of the program. Also, technologically, distance learning media and facilities have had some limiting implementations including cost, speed, accessibility, etc. Certainly enormous practical advances have been made regarding the distance learning media. Consequently, some practical compromises may now be feasible and should be considered including the possibilities listed below.

Distance Learning Theory

The theoretical component of the program may be provided using any combination of the following distance learning media.

· On-line Internet Lectures

· Live Satellite Lectures

· Video Tape Delayed Lectures

· WebMail Lectures

Laboratory Exercises

Laboratory assignments might be accomplished as a complement to with theory presented in the distance learning strategies previously mentioned via any of the following

· Simulation Laboratory Exercises: Some of the laboratory experiments may be handled via simulation exercises. Although this helps in part, simulated exercises alone are insufficient. Real hands‑on laboratory assignments are essential

· On‑Campus Labs: In this approach, laboratory exercises are performed on‑campus. This is a traditional approach except lecture material is distance learned.

· Off‑site Labs Using Laboratory Kits: This approach requires the creation of laboratory kits including accessibility to biomedical instrumentation and/or measurement tools off‑site. Some remote supervision might be required to ensure the integrity of the process as well as providing guidance for students doing assignments.

· Industry Site Labs: This approach requires the creation of laboratory exercises that can be performed at an offsite industry location. This also requires accessibility to Plastics Engineering Technology instrumentation and/or measurement tools at the off‑site industry location. Some remote supervision might be required to ensure the integrity of the process as well as providing guidance for students doing assignments.

Cooperative Internship

The cooperative method of instruction may be utilized for this program. Whenever the cooperative method is offered, the following is required for each student: a training plan, signed by the student, teacher and employer which includes instructional objectives and a list of on‑the‑job and in‑school learning experiences; a work station which reflects equipment, skills and tasks relevant to the occupation the student has chosen as a career goal.

