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This document highlights the general skill sets that need to be included in programs that focus on the education and training of additive manufacturing operators or technicians.    This skill set list can be used as a guide to insure a program is providing critical instruction in key areas that are needed in the additive manufacturing industry.   The guide was developed using the model from the National Resource center of Materials Technology Education (MatEdU) focus group findings in addition to national job postings and manufacturing processes skills currently used in industry.

These skills can be used as a resource, or baseline, in the building of academic credentials related to additive manufacturing.  This baseline may also b used to enhance specific skills needed by local workforce employers or be built upon in specific additive manufacturing industry sectors. 

Communication skills 
	CS1
	Demonstrate ability to listen and comprehend instructions

	CS2
	Demonstrate ability to read and comprehend instructions in local language

	CS3
	Interpret specific instructions per procedures


	CS4
	Be able to clearly present (speak) an idea or process to others


Workplace performance skills

	WP1
	Demonstrate good workplace safety methods

	WP2
	Recall company practices on timeliness, attendance, punctuality, diversity, confidentiality

	WP3
	Demonstrate flexibility, willingness to learn and ability to solve problems

	WP4
	Identify a problem and take steps to note it; escalate to next level

	WP5
	Manage time efficiently

	WP6
	Demonstrate adherence to the human resource policies of the employer

	WP7
	Practice proper personal hygiene

	WP8
	Effectively adopt and adapt skills and knowledge acquired during training

	WP9
	Display the personal and ethical characteristics necessary to be identified as a professional


Teamwork 

	T1
	Work productively in an industrial team environment

	T2
	Demonstrate understanding of the behavior of successful teams


Math related skills
	M1
	Demonstrate mastery of basic arithmetic, including proportions, percentages, etc.

	M2
	Show that data, calculations and results are reasonable

	M3
	Use mental arithmetic and calculators as computation tools

	M4
	Manipulate and report accurately units for all calculations

	M5
	Perform conversion of units from one system to another

	M6
	Demonstrate use of significant figures, accuracy and precision

	M7
	Use accurately both U.S. customary units and the International System of Units (ISU)


Computer Related Skills

	C1
	Exercise understanding of inappropriate usages of computer systems

	C2
	Demonstrate adherence to computer security practices

	C3
	Demonstrate good keyboard skills

	C4
	Use e mail and text messaging effectively and with good grammar and spelling

	C5
	Use the computer system as a research platform.


General Technical skills
	GS1
	Recall key job-related information (processes, references, terminology, acronyms)

	GS2
	Show good observations skills during demonstrations of processes or equipment operation

	GS3
	Perform troubleshooting of equipment and instrumentation

	GS4
	Perform basic setup and diagnosis of industrial machinery and equipment (under individual control) as qualified


Measurement related technical skills 

	M1
	Read and interpret technical drawings

	M2
	Demonstrate familiarity with good laboratory practice

	M3
	Safely operate basic shop machinery and tools


Specific Technical skills related to Additive Manufacturing
	AS1
	Use commercially available software for analysis, data acquisition and similar tasks

	AS2
	Create and modify technical drawings using computer aided design, including 3D modeling

	AS3
	Demonstrate use of computational software such as Solid works, Fusion 360, Inventor, Magics, Rhino, Unigraphics, Catia, etc

	AS4
	Demonstrate the CAD commands for three-dimensional drawings

	AS5
	Apply the CAD three-dimensional coordinate system for three-dimensional objects

	AS6
	Demonstrate and apply basic software utilities for arranging, detailing, and plotting views of an object

	AS7
	Align, rotate and mirror three dimensional objects

	AS8
	Create and render a three-dimensional model

	AS9
	Perform analyses on the computer model and refine the design.

	AS10
	Enter and save data for an object drawing

	AS11
	Create an assembly drawing

	AS12
	Apply basic solid modeling commands

	AS13
	Create multiple parts using components of a design tree

	AS14
	Perform analyses on the sketch procedures and refine the sketch design


	AS1
	Define the terms used in the Coordinate Systems in additive manufacturing

	AS16
	Differentiate part orientation using x, y, z, coordinates in the build platform


	AS17
	Fabricate a part or an assembly using additive manufacturing equipment

	AS18
	Develop a part using 3D-CAD software

	AS19
	Compare the differing properties and characteristics of common materials used for additive manufacturing models 

	AS20
	Perform initial part-build setup on a 3D printer

	AS21
	Describe the procedures for setting up an additive manufacturing process for a part run 

	AS22
	Discuss the post-processing support for the completion of rapid prototype models

	AS23
	Maintain Additive Manufacturing machines and support equipment in proper working order

	AS24
	Apply skills to finish additive manufacturing projects

	AS25
	Define the basic terms used in additive manufacturing in oral and written communications


File management

	FM1
	Demonstrate a thorough knowledge of .STL file format

	FM2
	Demonstrate the ability to manipulate and modify  an .STL file 

	FM3
	Storage, placement and recall of a saved file on both a computer hard drive and flash drive


General Tool safety and use

	TS1
	Demonstrate a thorough knowledge of the proper use of basic hand tools (hammers, pliers, screw drivers, hand saws, wrenches, sanding blocks)

	TS2
	Demonstrate a thorough knowledge of the proper use of standard machine tools (electric: drills, saws, grinders, sanders)

	TS3
	Interpret the proper tool selection for a given task


General shop safety skills 

	SS1
	Demonstrate the use and location of all fire extinguishers in the workplace

	SS2
	Demonstrate the use and location of the eye wash sinks in the workplace

	SS3
	Demonstrate the use and location of first aid kits within the workplace

	SS4
	Demonstrate a knowledge of the safety precautions required to operate each Additive Manufacturing device

	SS5
	Demonstrate the proper method for wearing of safety goggles, face shields particle masks, ear protection devices and appropriate clothing used in Additive manufacturing

	SS6
	Demonstrate the required response needed in the event of an accident in the workplace

	SS7
	Demonstrate the location and use of safety manuals located in the workplace

	SS8
	Demonstrate the location and operation of all power sources for AM equipment in the workplace


Life and Career Skills
	LC1
	Personal Productivity and Accountability 

	LC2
	Awareness of Social and Cross-Cultural Skills 

	LC3
	Development of Leadership skills and increased Responsibility

	LC4
	Develop a quality mind set focus that applies to more than just work


