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COMPOSITES PROGRAM OVERVIEW
PROGRAM NAME 
May vary by college. Suggested name is Composites Technician Certificate. 
DEVELOPING COLLEGES: THE NSC COMPOSITES TEAM
South Seattle Community College (lead), Seattle, WA; Clover Park Technical College, Lakewood, WA; Cuyahoga Community College, Cuyahoga, OH; and Roane State Community College, Harriman, TN. 
CREDENTIAL/TOTAL CREDIT HOURS
Program graduates earn an academic certificate that may be applied to an Associate’s Degree. The program is based on a 30 semester-credit model and includes approximately 600 technical training contact hours. Technical courses offered range from intensive short courses of one or two credits to project-based capstone labs of four, six, or more credits. NSC Composites Team colleges operate in a variety of academic environments—modules, quarters, semesters—and developed their program to provide maximum flexibility for adopting colleges.
OVERVIEW AND PURPOSE
The Composites Technician Certificate program prepares individuals to work safely and successfully in entry-level positions in manufacturing and industrial environments that include composite materials. Potential employment sectors include aviation, marine, ground transportation, sporting equipment, and medical devices. 
Courses provided focus on a Composite Fabrication, Assembly and Repair track (FAR). Extensive gap analysis with the help of industry review has identified skills and knowledge gaps in composite tooling. Additional courses are provided that would facilitate a Computer Numerical Control (CNC) Machining track, preparing students to enter the field of tooling for composites. 
Individual courses and stackable certificates may be combined to allow flexibility as students work to achieve immediate employment and/or advance towards their educational goals.
Students may add General Education credits to obtain a one-year certificate of completion, with requirements defined by the offering institution. 

CURRICULUM
Core Courses
· Applied Math 
· Semi-precision and Precision Measurement
Fabrication, Assembly, and Repair (FAR) Track Courses
· Professionalism					
· Safety	
· Applied Physics	
· Drawings and Prints
· Materials and Processes				
· Introduction to Composites
· Composites Technician Laboratory A (project-based capstone for semester/quarter 1)	
· Composite Fabrication and Assembly	
· Composite Repair
· Composites Technician Laboratory B (project-based capstone for semester/quarter 2) 
CNC Machining Track Courses
· CNC Machining
· [bookmark: _GoBack]Manufacturing Procedures and Mold-making

Program participants also take STEM Readiness, a mandatory refresher course that scaffolds the technical curriculum and contains developmental math, communication, and professionalism units. STEM Readiness is a three-credit online course developed by the NSC STEM Bridge Team.

Throughout the program, project-based learning assignments present theoretical material and provide students opportunities to practice, master, clarify, and apply concepts and techniques. Lectures and discussion, which are primarily theory and applied theory, are suitable for an online instruction environment. Faculty determines what percent of each course is delivered online. All colleges run the program in cohorts who take all classes together. 

EXAMPLE DELIVERY MODELS
The NSC Composites Technician program is delivered by its developing colleges as stackable short-term training (STT) certificates.  Adopting colleges are free to program according to local requirements and needs. Example delivery models are listed below.

Track A: Composites Technician (Composite Fabrication, Assembly, and Repair)
This program trains graduates for the high growth aviation industry by offering two stackable certificates: the General Aviation SST Certificate provides foundational instruction in the field of aviation maintenance, and is a prerequisite for the Composite Aviation SST. The Composite Aviation SST prepares technicians to fabricate, assemble and repair composite materials on aircraft at an entry level. Its stackable certificates are delivered as follows. 
· Industry Core Competency Certificate, e.g., General Aviation 
· Composite Fabrication, Assembly, and Repair Certificate, e.g., Composite Aviation 
Track B: Machining and Tooling Composite Specialization (CNC Machining and Composite Manufacturing)
The Machining specialization trains graduates for local manufacturing processes involving composites, polymers, and injection-molded parts. The precision machining component emphasizes manual machine tools, blueprint reading, shop math, precision measuring instruments, and the setup, programming, and operation of CNC machines. Its stackable certificates are delivered as follows:
· Industry Core Competency Certificate, e.g., Precision Machining Technician 1
· Introduction to Machining Competency Certificate, e.g., Precision Machining Technician 2 with Techniques for Composites Machining including Polymers and Injection Molding 
ENTRANCE REQUIREMENTS 
Generally correspond to the top end of the High Intermediate Basic Education classification of the Functioning Level Table of the National Reporting Measures of Adult Education. (High school degree or equivalent is often required by the employer.)
Math: course materials immediately require skills of basic numeracy. Basic trigonometry, statistics, geometry, algebra, and applied physics may be embedded or required as a prerequisite at the discretion of the institution and faculty. 
English: course materials immediately require the ability to read materials of a level similar to newspapers and write paragraphs. Technical writing may be integrated or required at the discretion of the institution and faculty.
COMPLETION REQUIREMENTS
Students must earn a grade of “C” (70%; 2.0 GPA) or better in all required courses.
RANGE OF OCCUPATIONS
· Kitting Technician
· Composites Technician
· Assembly Technician
· Repair Technician
· Fabricator Technician
· Laminator
· Injection Molding Technician
· Manufacturing Production Technician
· Team Assemblers 
· Manual Machinist (specific to CNC Machining and Composite Manufacturing)
· Entry-level CNC and Machine Operators (requires specialized training in CNC Machining prior to specialization in composite tooling)
PROGRAM DESIGN REFERENCES AND SOURCES
Industry DACUMs 
· Entry Level Composites Technician (http://www.marinecenterofexcellence.com/files.asp_Q_pagenumber_E_1958
· Composites Repair Technician (preliminary report available from ellen.gordon@seattlecolleges.edu or ann.avary@skagit.edu ). 

Technical Advisory Committees
· Clover Park Technical College Technical Advisory Committee for:
· Composites Technician
· Aviation Maintenance Technician
· South Seattle Community College Technical Advisory Committee for:
· Aviation
· Cuyahoga Community College Technical Advisory Committee for:
· CNC Machining and Composites Manufacturing
· Roane State Community College 
· Division of Mathematics and Science Technical Advisory Committee

Other organizations 
· Air Washington, a TAACCCT Grant Recipient – Composites workgroup
· Northwest Center of Excellence for Marine Manufacturing and Technology
· Center of Excellence for Aerospace and Advanced Materials Manufacturing
· Peninsula Community College – Composites Program
· Olympic Community College – Composites Program
· Skagit Community College – Composites Program
· Everett Community College – Composites Program
· American Composites Manufacturers Association (ACMA)
· Abaris Training, Inc. 
· Composites Washington 
· Boeing - ACAT (Washington State Academic Curriculum Alignment Team reviewed SSCC and CPTC programs 2/24/2014.)

PROGRAM-LEVEL LEARNING OUTCOMES

1. Assemble what is learned and apply in novel circumstances to solve problems, developing and using critical thinking.
2. Demonstrate professional behavior, including work with a team; following standard operating procedures (SOPs); and executing and understanding documentation of work/project orders, material use, equipment, and tooling documentation.
3. Develop and prepare to execute a career plan.
4. Demonstrate knowledge and adherence to safety requirements relating to personal, consumer, environmental, regulating agencies, and employer concerns.
5. Seek clarification from colleagues, supervisors, and customers in an appropriate manner.
6. Use applied math and physics to solve industrial/manufacturing problems.
7. Read and interpret drawings and prints typical in manufacturing, fabrication, assembly, and repair environments. 
8. Demonstrate knowledge and understanding of the uses, strengths, limitations, and other characteristics of metals, alloys, non-metals, and composite materials.
9. Properly identify and safely operate tools and equipment to industry standards. 
10.  Attach fasteners, metal components, brackets, and fittings to composite materials and/or metal materials with precision and proper care.
11. Appropriately select materials and processes for specific applications.
12. Demonstrate knowledge and mastery of techniques of industrial composites fabrication, assembly and repair, including uses of tooling.
13. Implement appropriate techniques to inspect structures.
14. Select and implement appropriate repair techniques. 
15. Follow protocols created in support of lean practices. 

COURSE-LEVEL LEARNING OUTCOMES: CORE COURSES

Applied Math
1. Conduct self in a professional manner online, in class and in small group math projects.
2. Use applied math skills in novel circumstances to solve complex problems.
3. Demonstrate mastery of whole number operations.
4. Demonstrate mastery of fraction and decimal notation.
5. Demonstrate mastery of conversion of units (Metric/Imperial).
6. Demonstrate mastery of ratio, proportion and percent calculations.
7. Demonstrate mastery of exponents, scientific notation concepts.
8. Demonstrate mastery of basic algebra.
9. Demonstrate ability to read charts and graphs.
10. Apply measurement, basic math, geometry and trigonometry to solve problems typical in industrial manufacturing and repair environments.
11. Demonstrate foundational physics skills.
12. Demonstrate foundational knowledge of 2-D and 3-D drawings.

Semi-precision and Precision Measurement 
1. Explain and define semi-precision measurement and precision measurement.
2. Properly document, use and maintain semi-precision and precision measurement tools.
3. Choose the appropriate semi-precision and precision measurement tool for an assigned task.
4. Accurately measure using semi-precision and precision measurement tools.
5. Apply measurement, basic math, geometry and trigonometry to solve problems typical in industrial manufacturing and repair environments.

COURSE-LEVEL LEARNING OUTCOMES: FABRICATION, ASSEMBLY, AND REPAIR

Professionalism 
1. Conduct self in a professional manner online, in class and in small group projects.
2. Evaluate your current knowledge, skills and abilities, and implement a job search.
3. Apply appropriate techniques to maintain and revise resumes to document new acquisition of skills and support a targeted job application process.
4. Investigate the composite industry, locating information and researching companies, as you create a career plan.
5. Combine a career plan with professional portfolio suitable for industry interviews.
6. Explain organizational theory as it relates to management practices, employee relations, and structure of the organization to fit its environment and operation.
7. Analyze leadership styles and determine their effectiveness in employee situations.
8. Identify methods in resolving organizational problems.
9. Describe the impact of corporate culture on employee behavior.
10.  Analyze team dynamics, team building strategies and cultural diversity.

Safety 
1. Demonstrate professionalism by following standard operating procedures and leading through example by assisting others to follow procedures.
2. Demonstrate a positive safety attitude by complying with all safety and environmental requirements throughout the program.
3. Demonstrate understanding of LEAN practices using good industrial housekeeping practices that include, but not limited to, 5S and FOD controls.
4. Identify the federal, state, and local government safety and environmental regulations that govern composite manufacturing and repair facilities– including school shops/labs.

Applied Physics 
1. Demonstrate understanding of the physics principles underlying weight, mass, gravity, and energy. 
2. Demonstrate understanding of the physics principles underlying force, work and power.  
3. Demonstrate understanding of the physics principles underlying machines, stress and motion.
4. Demonstrate understanding of the physics principles underlying heat and pressure.
5. Demonstrate understanding of the physics principles underlying the gas laws and fluid mechanics.
6. Demonstrate understanding of the physics principles underlying the atmosphere, and the forces of flight.

Drawings and Prints
1. Work in a team environment to master and apply the skills of print reading.
2. Interpret prints to setup and execute projects.
3. Demonstrate knowledge of the different types of sketches, prints and drawings used in industry.
4. Identify and use basic elements of drawings and prints.
5. Understand tolerance and classes of fits.
6. Interpret, create and manipulate sketches, isometric drawings, orthographic drawings and coded plans. 

Materials and Processes 
1. Compare and contrast the physical and chemical properties of metals, alloys, non-metal, and composite materials and select materials based on compatibility (corrosion and conductivity).
2. Understand the interaction of materials based upon their physical and chemical characteristics.
3. Explain various inventory control techniques. 
4. Demonstrate knowledge of various materials and processes used by the composite technician.
5. Describe methods of inspection and the function of quality assurance.
6. Know types and nomenclature of various bolts, screws, rivets, and adhesives used by the composite technician.
7. Demonstrate appropriate choice, documentation, and use of fasteners, and master installation techniques.

Introduction to Composites 
1. Demonstrate fundamental knowledge of composite materials.
2. Know the fundamental principles of chemistry governing the properties of composite materials.
3. Learn various composite manufacturing techniques and the industries that use composites.
4. Learn the basic concepts of fabrication, assembly, and repair in the context of the composite industry.
5. Understand various careers available in the composite industry.

Composites Technician Laboratory A 
Capstone 1: The student will create ever more complex projects to gain mastery in the proper use of tools, materials and processes; prints and drawings; and fabrication, assembly, and repair of various metal, alloy and nonmetal and composite materials.
1. Seek, learn and follow standard operating procedures (SOPs) in the fabrication, assembly, and repair composites laboratories.
2. Lead and assist others to follow SOPs.
3. Use various hand and pneumatic tools to construct basic metal, alloy, non-metal, and composite structures.
4. Interpret prints and drawings to construct projects.
5. Construct and use a basic fixture.
6. Explain materials and process choices when constructing a project.
7. Fabricate, assemble, and repair basic composite assemblies.
8. Demonstrate appropriate choice, documentation, and use of fasteners and master installation techniques. 
9. Perform proper bolt assembly tasks while identifying tools and fasteners used in bolted assemblies. 
10. Document projects with appropriate sketches and drawings, and maintain a properly documented laboratory notebook.
11. Use semi-precision and precision measurement in construction of a project. 
12. Demonstrate transfer of knowledge when turning a project or process over to a colleague (tie-in).

Composite Fabrication and Assembly
1. Know and follow standard operating procedures (SOPs) in a composite fabrication environment.
2. Understand the benefits and limitations of composites materials.
3. Be familiar with the common composite manufacturing processes.
4. Identify and describe proper utilization of composite materials and all ancillary materials needed to construct a composite laminate.
5. Understand basic tooling techniques as in molds and trim fixtures.
6. Understand and demonstrate proper material handling protocols.
7. Understand and demonstrate safe use of materials and chemicals, following all safe work practices.
8. Understand common assembly techniques, and follow plans to assemble a project. 
9. Understand bonded assembly manufacturing techniques, identify materials used in bonded assemblies, and describe the tasks required to manufacture a bonded assembly.

Composite Repair
1. Describe basic elements of damage evaluation.
2. Describe composite repair design considerations.
3. Describe processes used to prepare a component or structure for repair.
4. Understand the safe use of chemicals and materials.
5. Demonstrate knowledge of proper repair techniques and protocols, and their necessity.

Composites Technician Laboratory B 
Capstone 2: The student will create ever more complex projects to gain mastery in the proper use of tools, materials, and processes; prints and drawings; and fabrication, assembly, and repair of various composite and advanced composite materials.
1. Seek, learn and follow standard operating procedures (SOPs) in the fabrication, assembly, and repair composites laboratory.
2. Lead and assist others to follow SOPs.
3. Create or interpret drawings/prints and plan fabrication requirements of all component molds, parts, and assemblies for student-designed or assigned parts.
4. Create a plan for prototype of production demonstrating knowledge of scope of work, balance layups, and issues related to given part.
5. Fabricate tooling layup mandrel (mold).
6. Fabricate a part using layup mandrel to faithfully represent design.
7. Indicate the techniques used to prevent voids and other laminate flaws.
8. Demonstrate competency in vacuum bagging techniques.
9. Follow plans to create a project.
10. Identify and evaluate damage on composite structures, prepare the structure for proper repair, identify the materials required in the repair, perform the tasks required in assembling the repair, and properly document a needed repair. 
11. Demonstrate safe work habits and the proper use of tools and equipment.
12. Demonstrate transfer of knowledge (tie-in).

COURSE-LEVEL LEARNING OUTCOMES: CNC MACHINING AND COMPOSITE MANUFACTURING

CNC Machining
1. Conduct self in a professional manner.
2. Assemble what is learned and apply in novel circumstances to solve problems (critical thinking).
3. Demonstrate practical knowledge of the Cartesian Coordinate System.
4. Demonstrate practical knowledge of Auto-CAD.
5. Identify most common G-codes used in CNC part programming.
6. Identify most common M-codes used in CNC part programming.
7. Demonstrate ability to write CNC programming code from part prints.
8. Demonstrate ability to use CNC simulation software while writing programs from part prints.
9. Explain safety procedures for operating CNC machine tools.
10. Demonstrate ability to start-up and shut-down CNC machines.
11. Demonstrate ability to manually touch off a standard block and set tools in Control Panel of Milling and Turning Centers.
12. Demonstrate ability to manually edge-find part and set X- and Y-offsets in the CNC Mill Control Panel.
13. Demonstrate ability to set Z-axis part offset in the CNC Mill Control Panel.
14. Demonstrate ability to set X and Z part offsets in the CNC Turning Center.
15. Demonstrate ability to call up and execute CNC programs in the HAAS Control Panel.
16. Demonstrate ability to check the completed part and make adjustments in the program to correct any discrepancy in the final part size.

Manufacturing Procedures and Mold-making
1. Schedule, share, and document use of mold-making equipment.
2. Create a mold and demonstrate mastery of the mold-making process.
3. Explain the principals of injection and compression molding.
4. Identify and explain mold tool components.
5. Explain the principals of runners and gates.
6. Demonstrate injection mold press safety. 
7. Identify which variables in the injection molding process affect a quality part. 
8. Describe the start-up procedure to get the mold-making machine ready to make parts. 
9. Describe the molding process to inject parts. 
10. Identify the most common types of plastics used in injection molding.
11. Describe the shut-down procedure for an injection molding machine. 
12. Explain how mold design can affect the ability to produce quality molded parts. 
13. Explain the machining characteristics of various polymer materials. 
14. Explain the possible health hazards of plastics in the workplace. 
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