Composites Manufacturing 14.1801
Standards and Competencies

Industry Organization Standard: American Composites Manufacturers Association (ACMA)
ACMA online: http://www.acmanet.org/cct/
Note: American Composites Manufacturers Association (ACMA) offers Certified Composites Technicians programs in 10 areas: Cast Polymer; Compression Molding; Corrosion; Instructor; Light Resin Transfer Molding; Marine Molding; Open Molding; Solid Surface; Vacuum Infusion; and Wind Blade Repair. The following framework comprises the competencies for the Vacuum Infusion program. ACMA offers a Certified Composites Technician credential upon successful mastery of the Vacuum Infusion competencies.
Framework, Duties and Tasks:
General Composites Knowledge

1. Composites Overview

a. Explains the three major categories of composites.
b. Describes the nature of composites.
c. Explains how composites are different from other materials.
d. Lists the advantages of composites.
e. Outlines the history of the composites industry.
2. Composites Manufacturing Processes 

a. Outlines the steps in the manufacturing process including:
· Open Molding

· Closed Molding

· Cast Polymer Molding

3. Composites Materials 

a. Explains the components that make up the Polymer Matrix including:
· Thermoset resins

· Polyester resins

· Initiators, promoters, and inhibitors

· Resin additives

· Gel coat

b. Describes the fibers used as reinforcement materials.
c. Identifies and describes commonly used core materials.
4. Quality Control and Troubleshooting 

a. Explains the approaches to quality control.
b. Compares quality assurance systems to quality control programs.
c. Defines and uses quality terminology.
d. Recognizes the role of management in quality control.
e. Applies the company standards for building a quality system.
f. Implements procedural quality control.
5. Composites Plant Safety 

a. Uses protocols of shop safety in all areas including:
· Chemical Safety

· Fire Prevention and Safety

· Fluid Handling Equipment Safety

· Electrical Safety

· Power Tool Safety

· Compressed Air Safety

b. Applies lock-out/tag-out procedures.
c. Names steps to lift truck safety

d. Implements general personal safety.
e. Practices housekeeping and safety.
f. Lists necessary precautions regarding confined space entry.
g. Explains the Emergency Response Plan (ERP)

h. Follows the respiratory protection program regulations and procedures
Vacuum Infusion

1. Gel Coat Application 

a. Explains critical aspects of gel coating technology.
b. Lists and follows gel coating safety procedures.
c. Demonstrates steps for gel coat storage and handling.
d. Explains the use of plural component application equipment.
e. Explains fluid pumps & initiator delivery.
f. Sets up and adjusts equipment for controlled spraying.
g. Follows industry procedure for gel coat application methods.
h. Maintains gel coat equipment.
2. Vacuum Infusion Process (VIP)
a. Applies VIP methods and techniques:
· VIP 

· CCBM

· Light RTM 

b. Utilizes vacuum infusion theory:
· Physics of the VIP processes: Darcy’s Law 

· Viscosity

· Porosity/Permeability

· Vacuum pressure 

· Flow distance

3. VIP Best Practice Rules 

a. Follows shop procedure:
· Installation of dry reinforcements

· Ply positioning 

· Core materials installation

· Vacuum bag installation and testing

· Shop floor infusion rules

· Operating pressure

· The concept of the resin front

· Resin flow and infusion rates

· Feed and vacuum lines

4. VIP Equipment: Tools of the Trade 

a. Identifies different vacuum systems used in VIP.
b. Utilizes best practices of using and caring for molds.
c. Describes proper mold storage.
5. VIP Quality Control and Troubleshooting 

a. Lists steps to procedural quality control for VIP.
b. Implements quality methods for VIP. 

c. Describes methods for improving cosmetics in VIP. 

d. Conducts part inspection and post-process verification. 

e. Utilizes VIP problem solving and repairs.
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