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1. Purpose.  To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of the following new National Occupational Framework (NOF) to an apprenticeable occupation: Additive Manufacturing Technician

2. Action Requested.  OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.

Additive Manufacturing Technician will be added to the List of Occupations Recognized as Apprenticeable by OA located on www.apprenticeship.gov.  A suggested Work Process Schedule and Related Instruction Outline are attached.

3. Summary and Background. 
a. Summary – The occupation Additive Manufacturing Technician was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Joseph P. Taylor, Program Analyst, and approved by the OA Acting Administrator on July 28, 2025. 

The National Office has approved a new National Occupational Framework (NOF), developed in partnership with the Urban Institute. This NOF has met industry standards and approval; it covers job titles and occupational pathways, related functions, and performance criteria, as well as academic, workplace and personal competencies for job success.  While use of NOFs in developing standards utilizing the competency-based training approach is voluntary, no additional vetting of a Work Process Schedule (WPS) utilizing the NOF should be required where a program aligns to the occupational framework described in a NOF, beyond the basic requirements set forth in 29 CFR Part 29.  While on-the-job learning (OJL) is ordinarily outlined in the WPS, sponsors who utilize a NOF must develop the Related Instruction Outline, which should be included in the standards.  Within certain limits, the sponsors of NOF apprenticeship programs are permitted to customize the job functions or competencies contained in a NOF for the Additive Manufacturing Technician occupation.

However, OA encourages the use of all core competencies to be included in the approved WPS.  

b. Background – 

New/Revised Occupation Background - Under 29 CFR section 29.4, an occupation for a RAP must meet the following criteria to be determined apprenticeable:

a) Involve skills that are customarily learned in a practical way through a structured, systematic program of on-the job supervised learning;
b) Be clearly identified and commonly recognized throughout an industry;
c) Involve the progressive attainment of manual, mechanical, or technical skills and knowledge which, in accordance with the industry standard for the occupation, would require the completion of at least 2,000 hours of on-the-job learning to attain; and
d) Require related instruction to supplement the on-the job learning. 

4. New NOF Apprenticeable Occupation. The occupation Additive Manufacturing Technician was submitted for an apprenticeability determination.

Additive Manufacturing Technician 
O*NET-SOC CODE: 17-3026.00
RAPIDS Code: 2097
Type of Training: Hybrid, Time-Based, Competency-Based
Term Length: Time-based 2,000 hours, Hybrid 2,000-4,000 hours; Competency-Based 1 year

Additive Manufacturing Technician performs the following duties:
· Uses and maintains appropriate personal protective equipment, adheres to personal grooming requirements in the facility, ensures that all production activities are conducted in accordance with established quality and safety standards, maintains a clean, orderly, foreign object damage (FOD) free work area. 
· Engages, as part of the engineering team, in the design, configuration, or application of additive manufacturing equipment systems. 
· Adheres to employer’s resource planning process and system to manage print workflow, equipment operation, and materials consumption. 

5. Inquiries. If you have any questions, please contact Joseph P. Taylor, Program Analyst, Division of Standards and Quality at (202) 693-3960 or Taylor.Joseph.P@dol.gov .




6. Attachments. 



EMPLOYMENT AND TRAINING ADMINISTRATION
U.S. DEPARTMENT OF LABOR
WASHINGTON, D.C. 20210
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Work Process Schedule

		Additive Manufacturing Technician



		ONET-SOC Code: 17-3026.00

RAPIDS Code: 2097









Instructions for Use:

Competency-based programs: In the “performance level achieved” column of the work process schedule (see examples starting on the next page), assess apprentices’ performances on each competency with the scale below. No monitoring of hours is required for this approach. See “Guidelines for Competency-Based, Hybrid and Time-Based Apprenticeship Training Approaches,” US Department of Labor, Employment and Training Administration, Office of Apprenticeship, October 20, 2015, https://www.apprenticeship.gov/sites/default/files/bulletins/Cir2016-01.pdf.

4—Competent/proficient (able to perform all elements of the task successfully and independently)

3—Satisfactory performance (able to perform elements of the task with minimal assistance)

2—Completed the task with significant assistance

1—Unsuccessfully attempted the task

0—No exposure (note the reason—absence, skill isn’t covered, etc.)

Time-based programs: In the “hours” row, specify the number of hours apprentices will fulfill for each job function. No assessment of competencies is required for this approach.

Hybrid programs: In the “performance level achieved” column, assess apprentices’ performances on each competency using the 0–4 scale above. In the “hours” row, identify a range of hours apprentices should spend working on each major job function. 




		Job Function 1: Conducts oneself safely within the work environment





		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Uses and maintains appropriate personal protective equipment 

		Core

		



		B. Adheres to personal grooming requirements in the facility

		Core

		



		C. Ensures that all production activities are conducted in accordance with established quality and safety standards

		Core

		



		D. Maintains a clean, orderly, foreign object damage (FOD) free work area

		Core

		



		E. Locates safety data sheet, first aid materials, and eye wash sinks within the facility

		Core

		



		F. Demonstrates, reports, and responds promptly, safely, and appropriately to emergency or hazard situations and troubleshoots any issues that may arise

		Core

		



		G. Follows fire safety standards (i.e., NFPA) and any applicable acts, regulations, legislation, and code, manufacturers’ specifications, and company standards and protocols

		Core

		



		H. Adheres to appropriate safety standards and procedures when working around energy sources for tightening, disconnecting, or connecting electrical conductors, components, and circuit breakers

		Core

		



		I. Demonstrates both emergency and standard shutdown of all required equipment (lock out tagout procedures)

		Core

		



		J. Takes precautions when cleaning equipment, following proper standard operating procedures 

		Core

		



		K. Safely handles large loads of metal powders

		Core

		



		L. Properly disposes of waste following company procedures

		Core

		



		M. Complies with standard operating procedures pertaining to aeration and filtration systems for polymers and metal powders

		Core

		



		N. Handles, stores, and disposes of hazardous materials in accordance with Occupational Safety and Health Administration (OSHA) and Environmental Protection Agency (EPA) regulations, and company policies

		Optional

		








		Job Function 2: Participates in production planning 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Engages, as part of the engineering team, in the design, configuration, or application of additive manufacturing equipment systems

		Core

		



		B. Prepares production plans and schedules

		Core

		



		C. Understands and implements product design life cycle as required by employer

		Core

		



		D. Demonstrates understanding of the role of CAD systems in production such as SOLIDWORKS or CATIA

		Core

		



		E. Incorporates internal design support structures

		Core

		



		F. Compares the differing properties and characteristics of common materials (both metal and polymer) to provide input on the proper materials for part rendering

		Core

		



		G. Ensures proper parts are in stock and orders parts, supplies, or materials 

		Core

		



		I. Demonstrates knowledge of uses of slicing software to transfer file to G-code

		Optional

		



		H. Assists with the structured formal bid process with appropriate materials suppliers

		Optional

		







		Job Function 3: Operates additive manufacturing 3D printer equipment 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Adheres to employer’s resource planning process and system to manage print workflow, equipment operation, and materials consumption

		Core

		



		B. Sets up and calibrates equipment following standard operating procedures

		Core

		



		C. Reads blueprints and technical drawings

		Core

		



		D. Sends files to 3D equipment for printing

		Core

		



		E. Performs starts/stops of equipment, including both standard and emergency shutdowns in accordance with standard operating procedures

		Core

		



		F. Operates 3D printing equipment using printing technologies for production (material extrusion or laser powder bed fusion, etc.)

		Core

		



		G. Inspects sensors, lenses, rollers, print heads, print chamber 

		Core

		



		H. Inspects input materials, feedstock, and industrial gases 

		Core

		



		I. Monitors print status (in-person or remote)

		Core

		



		J. Loads relevant materials as required for standard operating procedures (SOP)

		Core

		



		K. Cleans equipment according to SOP after each use

		Core

		



		L. Disassembles and cleans machinery to facilitate material changeovers 

		Core

		



		M. Maintains equipment filtration system to ensure proper operation 

		Core

		



		N. Handles large amounts of metal powders with caution and adheres to industrial hygiene procedures 

		Core

		







		Job Function 4: Maintains additive manufacturing equipment



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Performs routine printer maintenance by following organizational procedures to ensure proper operation and longevity

		Core

		



		B. Inspects, operates, or tests machinery or equipment to diagnose machinery malfunctions

		Core

		



		C. Performs root causes analysis

		Core

		



		D. Troubleshoots issues using information from manuals to identify materials and components for corrective action as needed

		Core

		



		E. Troubleshoots problems with print cycle and completes necessary printer repairs

		Core

		



		F. Routinely replaces wearable/disposable parts (e.g., nozzles)

		Core

		








		Job Function 5: Performs post-production and quality control procedures



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Safely removes product from 3D printer and cleans residual material from 3D printed parts

		Core

		



		B. Visually inspects product, noting any defects

		Core

		



		C. Conducts dimensional inspections with basic inspection tools

		Core

		



		D. Tests performance of additive manufacturing assembly

		Core

		



		E. Documents the equipment and quality control issues (e.g., codes, nullifications) 

		Core

		



		F. Cleans, polishes, and conducts hot isostatic pressing (HIP) and heat treatments to product

		Optional

		



		G. Assembles product using additive manufacturing fabrication

		Optional

		



		H. Removes supports from product and completes product finishing process (manually or using appropriate solutions for the material, e.g., soluble concentrates, sand, polish)

		Optional

		







		Job Function 6: Ensures quality systems function and management



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Ensures accurate and complete records of production activities, including materials used, production quantities, and quality results

		Core

		



		B. Keeps an accurate inventory of shop supplies and finalized products

		Core

		



		C. Follows and ensures detailed and accurate production instructions and makes recommendations for system improvements to appropriate personnel

		Core

		



		D. Documents build, start, and end time, and any indications of potential quality issues from the printer (start stops in the build, power outages, etc.) 

		Core

		







		Job Function 7: Conducts self in a professional manner



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Collaborates with other departments to identify and implement continuous improvement opportunities through stand-up meetings and written guidance 

		Core

		



		B. Communicates in a timely manner using available and appropriate modes of communication

		Core

		



		C. Leverages principles of effective communication to work within a team environment and between departments

		Core

		



		D. Abides by principles of inclusion, fairness, and respect in communication with team members and supervisors

		Core

		



		E. Effectively manages time on tasks and demonstrates punctuality to meet production deadlines 

		Core

		



		F. Identifies challenges and develops solutions using critical thinking and problem-solving skills for addressing them independently and with assistance from supervisors, as needed

		Core

		



		G. Demonstrates familiarity and operates within organizational policies and processes

		Core

		



		H. Seeks out ongoing professional development opportunities within employer guidelines and resources

		Core

		



		I. Follows directives from supervisor effectively and thoroughly

		Core

		



		J. Adheres to company’s cybersecurity policies and procedures

		Core

		












Related Technical Instruction 

		Additive Manufacturing Technician



		ONET-SOC Code: 17-3026.00

RAPIDS Code: 2097







 

Instructions for Use: 

Registered apprenticeships must include at least 144 hours of related technical instruction (RTI). Courses offered by accredited colleges and universities may be assigned a credit hour determination rather than a contact hour determination. In general, an academic credit unit is the equivalent of 15 clock hours of instruction. 

Development and Use of This RTI Outline: Employers and academic institutions may approach RTI in markedly different ways. Our goal was not to identify the single best way to provide RTI or to identify a single provider whose content we deemed to be superior. Instead, our goal was to survey numerous education providers, including employers, institutions of higher education, high schools, private continuing education providers, labor organizations, professional associations and, in some cases, municipalities that provide worker training, to identify topics or courses common among those providers that align with the job functions included in this work process schedule. Those common topics or courses are reflected in the RTI outline provided below, which may be useful in developing your RTI program or communicating your needs to an educational partner.

		Licensure or certification requirements: Although no state requires additive manufacturing maintenance technicians to hold occupational licensure or certification, some employers give hiring preference to individuals who hold industry-relevant certifications, such as SME technical and/or additive manufacturing certifications (https://www.sme.org/training/certifications).



		Degree requirements for licensure or certification, if applicable: None



		Accreditation requirements of instructional provider for licensure or certification, if applicable: 

AM Certification—ASTM Additive Manufacturing Operator and General AM Certificate

AM Certification—NOCTI/America Makes Additive Manufacturing Essentials

AM Certification—NOCTI/Stratasys FDM Certification

AM Certification—SME Certified AM Fundamentals (CAM-F)

AM Certification—SME Certified AM Technician (CAM-T)

AM Certification—Markforged Certified Additive Expert: Composite/Metal

AM Certification—Certified SOLIDWORKS Additive Manufacturing Exam (CSWA–AM)

AM Certification—Siemens AM Designer Associate

AM Certification—Stratasys AM Certification



		Anticipated changes in licensure or certification requirements, if known: None



		Examples of state licensure or certification requirements: None







		Examples of RTI providers for this occupation 



		Professional associations and labor organizations: The International Association of Machinists and Aerospace Workers is a large labor union of machinists. Among other resources, their U-Learn program is available to union members and their families. The program has a wide selection of degree courses. Members can take an unlimited number of courses and have access to text materials for an annual fee  (https://ebsunioncollegebenefit.org/iam). 



Military: There are several apprenticeship programs under the United Services Military Apprenticeship Program (USMAP) that provide training related to the Additive Manufacturing Maintenance Technician occupation. These include Pipe Fitter and Refrigeration Mechanic, as well as others (https://usmap.osd.mil/find-a-trade.htm). 



Federal: Not applicable



States/municipalities: Not applicable 



Colleges and universities: There are many accredited colleges and universities that offer coursework and educational programming leading to relevant degrees and certifications for additive manufacturing maintenance technician and other manufacturing industry professionals. 



No-cost online providers: Online platforms, like Coursera, also offer courses relevant to additive manufacturing maintenance technicians at no cost. 



Continuing education or specialty education providers: In the manufacturing field, there are many providers that offer education and training programs, as well as certification programs. 









		Prerequisite knowledge, skills or experience typically required by RTI providers for this occupation 



		Some RTI providers may require individuals to meet certain physical requirements, such as having adequate vision and manual dexterity, prior to enrolling in programs that prepare additive manufacturing maintenance technicians. 








		Employer Onboarding



		Hours: 1–3



		Sample learning objectives

· Explain the mission of the employer’s organization. 

· Explain the organizational structure of the employer’s organization. 

· Explain the chain-of-command in the employer’s organization, as well as the steps and employee should take to report concerns about practices or behaviors in the workplace or to share ideas about how to improve processes or efficiencies. 

· Explain the employer’s policies for workplace conduct and ethics. 

· Explain the employer’s policies regarding medical leave and vacation. 

· Explain the requirements of the apprenticeship program and the role of the apprentice in the organization’s business activities. 

· Demonstrate effective use of techniques to manage time, including prioritizing among outstanding tasks or deliverables, and communicating to others about the likely timeline for your response or product delivery. 





 

		Technical Mathematics



		Hours: 30–45



		Sample learning objectives

· Perform calculations involving addition, subtraction, multiplication, and division. 

· Convert fractions to decimals and decimals to fractions; add, subtract, multiply, and divide fractions and decimals; calculate proportions and ratios. 

· Calculate rates of change. 

· Calculate percentages and use percentages to determine the amount of materials to be used. 

· Measure properly using a tape measure, convert between measurement systems (such as English to metric), and determine unknown measurements using algebra, geometry or trigonometry. 

· Use scientific notation and manipulate numbers expressed with exponents. 

· Use algebraic techniques to solve unknown variables, solve linear equations, follow correct order of operations, use the distributive law, solve systems of equations. 

· Define the various types and components of triangles, determine interior and exterior triangle angles, use the Pythagorean Theorem to solve problems for right triangles, and determine perimeter and area of triangles. 

· Identify squares, rectangles, parallelograms, trapezoids, hexagons, octagons, pentagons, and quadrilaterals, and calculate their perimeter and area. 

· Calculate the diameter, radius, circumference, and arc of a circle. 

· Use the Laws of Sines and Cosines to determine angles. 

· Define and use mean, median, mode, and standard deviation. 

· Create and interpret graphs. 








		Occupational Safety in the Manufacturing Environment



		Hours: 5



		Sample learning objectives

· Explain and demonstrate compliance with best practices for ensuring a safe work environment. 

· Explain OSHA regulations regarding hazardous materials. 

· Demonstrate proper and consistent use of appropriate Personal Protective Equipment. 

· Explain the importance of and demonstrate consistent application of lock out/tag out procedures. 

· Describe OSHA regulations regarding energy isolation and demonstrate consistent compliance with those regulations. 

· Describe OHSA regulations for storage, handling, and use of hazardous materials. 

· Demonstrate the ability to locate and use Material Safety Data Sheets to determine how hazardous materials should be stored, transported, and used, and to explain steps one should take should there be accidental exposure to the material. 

· Demonstrate the ability to use appropriate equipment to extinguish fires. 

· Explain the steps one should take in the event of broken bones, burns or lacerations and describe how one should protect themselves and others from exposure to bloodborne pathogens. 

· Identify safety equipment used in mechanical engineering, such as machine guarding. 

· Describe and follow appropriate safety protocols when working around forklifts, trucks, and other vehicles. 







		Communication in the Work Environment



		Hours: 30–45



		Sample learning objectives

· Demonstrate the ability to properly use electronic communication technologies, such as email, text messaging, chat messaging, and client services software. 

· Demonstrate the ability to properly format an email, a memorandum, and a business letter, and to compose correspondence using proper sentence structure, grammar, punctuation, spelling, and word choices. 

· Explain and access resources to enable communication with those who do not speak English, who have hearing or speech limitations, or who have intellectual disabilities or age-related cognitive deficiencies. 

· Demonstrate the ability to engage in active listening and to summarize information provided by another person orally and in writing. 

· Explain the importance of teamwork and describe strategies that effective teams use to engage all members of the team and exploit each members’ unique talents and expertise. 

· Demonstrate the ability to use problem-solving strategies when disagreements arise among team members. Explain the importance of having civil disagreements and demonstrate the ability to listen and understand a position different from your own, and explain why that position may have merit. 

· Discuss appropriate strategies for assisting others in the workplace who appear to be struggling, who demonstrate anxiety or anger, or who are showing signs of stress or anxiety, or who may pose a threat to others.  

· Explain the importance of responding promptly to calls, emails or messages, even if it will take additional time to resolve an individual’s concern or provide the requested information or service. 

· Demonstrate proper etiquette when initiating, receiving or responding to phone calls, voicemail, emails or text messages. 

· Demonstrate the ability to leave a clear and concise voicemail that communicates the date, time, and purpose for your call, and the information or service you are requesting of the recipient. 







		Fundamentals of Electronics



		Hours: 30–45



		Sample learning objectives

· Explain the principles of voltage and current and how they apply to electrical transmission. 

· Differentiate between cathodes and diodes. 

· Describe atomic structure, the role of electrons, and the process of energy release. 

· Describe electron current flow and differentiate between AC and DC circuits. 

· Differentiate between direct and alternating voltage and current sources. Discuss the process by which voltage is converted to current. 

· Explain the importance of grounding. 

· Explain the different types of electron emissions. 

· Define and explain the purpose of semiconductors, amplifiers, and digital circuits. 

· Explain the principles of rectification, amplification, control, and generation. 

· Discuss the conversion of light into electricity and electricity into light. 

· Explain and properly use fundamental laws of physics/electricity including Ohm’s Law, Kirchoff’s laws, Thevenin’s theorem, and Norton’s theorem. 

· Identify and explain the function of diodes, transistors, and integrated circuits (active components), as well as resistors, capacitors, and inductors (passive components). 

· Differentiate between discrete and integrated components and explain how each is used in electronics and electronics assemblies. 

· Discuss the function and structure of semiconductor diodes. 

· Describe the purpose and give examples of special purpose diodes. 

· Discuss the structure, function, and purpose of transistors. 

· Explain the key safety protocols used by individuals who work with electricity to safeguard themselves, other workers, and property. 

· Explain the purpose of lock out/tag out procedures and demonstrate the ability to properly perform a lock out/tag out operation. 








		Programming in C- optional



		Hours: 35–40



		Sample learning objectives

· Explain the use of algorithms and problem-solving in programming. 

· Develop a plan for what the program is supposed to do. 

· Explain the key structure and syntax used in C programming. 

· Compare and contrast earlier and later versions of C, such as C+ versus C++. 

· Discuss how pointers are used in C to identify the location of another data source to be used. 

· Discuss how arrays are used to bundle data. 

· Identify errors and troubleshoot programs written in C. 







		Introduction to Python Programming- optional



		Hours: 30–45



		Sample learning objectives

· Accurately identify and define terms relevant to Python programming. 

· Explain Python’s logic and structure (key words, instructions, indentations).

· Explain numeral systems, data types, I/O operations and control flow mechanisms used to program in Python. 

· Demonstrate the ability to create data collections and functions using Python programming. 

· Demonstrate the ability to use appropriate Python syntax, semantics, and runtime. 







		3D Printing



		Hours: 30–40



		Sample learning objectives

· Describe how additive manufacturing can be used to build three dimensional objects out of various materials. 

· Identify the types of materials that can be used in additive manufacturing, and the advantages, disadvantages, and typical uses of each. 

· Explain how AM is used to create prototypes or repair specialty components. 

· Demonstrate the ability to set up and operate a 3D printer. 

· Demonstrate the ability to use a CAD drawing and CNC technology to create a 3D component. 

· Demonstrate the ability to troubleshoot 3D printing technology. 

· Explain the purpose of post-processing finishing for components made using 3D printing technology. 








		Additive Manufacturing



		Hours: 45–60



		Sample learning objectives

· Name and describe the main families of additive manufacturing, including photopolymerization, power bed fusion, binder jetting, sheet lamination, material jetting, material extrusion, and directed energy deposition. 

· Discuss the different types of equipment used in each of the main additive manufacturing processes and demonstrate the ability to maintain and troubleshoot that equipment. 

· Describe the types of machines that combine additive and finishing capabilities and explain the advantages and disadvantages of using them in hybrid manufacturing. 

· Explain the role of pneumatic pumps in additive manufacturing and demonstrate the ability to maintain and repair them. 

· Explain the purpose of gear, chain, and belt drives, identify likely causes or sources of failure, and demonstrate the ability to properly diagnose and repair such failures.  

· Discuss the types of equipment used to finish products of additive manufacturing, such as sanders, polishers, washers and polishers, and demonstrate the ability to properly maintain, identify and troubleshoot failures and errors, and make the appropriate repairs or adjustments. 

· Differentiate between heating units and furnaces used in various additive manufacturing processes and demonstrate the ability to troubleshoot and repair this equipment. 







		Safety in the Additive Manufacturing Environment



		Hours: 25–40



		Sample learning objectives

· Explain the unique safety measures associated with metal 3D printing, including protocols for safe handling and storage of inert gases, the purpose of electrostatic dissipative flooring, the types of fire suppression systems required, and the purpose and methods for performing air quality monitoring. 

· Explain the safety measures associated with polymer 3D printing, such as air filtration and ventilation systems required to protect workers from inhaling particulate matter or volatile organic compounds.  

· Explain the safety measures required to safely operate, maintain, and repair vacuum downdraft systems. 

· Explain the hazards associated with substances and equipment used to wash parts, as well as the safety measures required to reduce risks. 

· Explain the safety concerns associated with using, maintaining, and repairing heating systems and furnaces used in additive manufacturing. 

· Demonstrate proper use of appropriate personal protective devices when working in the additive manufacturing environment. 

· Demonstrate the ability to complete safety inspections of additive manufacturing equipment. 

· Demonstrate the ability to properly respond to emergencies in the additive manufacturing environment. 

· Demonstrate the ability to properly complete an incident report in the event of an equipment or manufacturing accident. 







		Machining Technology (*indicates knowledge and skills listed in the SME’s Certified Manufacturing Associate Body of Knowledge)



		Hours: 30–40



		Sample learning objectives

· Differentiate between turning, drilling, and milling, and describe the different types of materials machined with each process. 

· Explain the tools and techniques used for precision machining. 

· Explain the purpose of tooling to create molds or casts for mass production. 

· Explain the importance of tolerances in the manufacture of precision parts and demonstrate the ability to use appropriate tools to evaluate production quality based on prescribed tolerances. 

· Explain the purpose and types of prints used to describe component design and assembly. 

· Demonstrate the ability to read prints and complete an assembly according to print design. 

· Explain the process for using CAD designs to develop and manufacture precision parts. 

· Describe the basic types of industrial robotics used in machining. 

· Explain the safety risks associated with industrial robotics as well as the safeguards used to reduce risk and demonstrate the consistent use of appropriate safety protocols to ensure safety. 







		Occupational Safety in the Manufacturing Environment



		Hours: 15–20



		Sample learning objectives

· Explain and demonstrate compliance with best practices for ensuring a safe work environment. 

· Explain OSHA regulations regarding hazardous materials. 

· Demonstrate proper and consistent use of appropriate Personal Protective Equipment. 

· Explain the importance of and demonstrate consistent application of lock out/tag out procedures. 

· Describe OSHA regulations regarding energy isolation and demonstrate consistent compliance with those regulations. 

· Describer OSHA regulations for storage, handling, and use of hazardous materials. 

· Demonstrate the ability to locate and use Material Safety Data Sheets to determine how hazardous materials should be stored, transported, and used, and to explain steps one should take should there be accidental exposure to the material. 

· Demonstrate the ability to use appropriate equipment to extinguish fires. 

· Explain the steps one should take in the event of broken bones, burns or lacerations, and describe how one should protect themselves and others from exposure to bloodborne pathogens. 

· Identify safety equipment used in mechanical engineering, such as machine guarding. 

· Describe and follow appropriate safety protocols when working around forklifts, trucks, and other vehicles. 








		Relevant military experience 



		Army: 

91C—Utilities Equipment Repairer 

91X—Maintenance Supervisor 

 

Navy: 

DC—Damage Controlman 

HT—Hull Maintenance Technician 

MM—Machinist’s Mate 

UT—Utilitiesman 







		Occupational insights 



		Of all manufacturing maintenance technicians, 7.6 percent are women and 92.4 percent are men. 



The majority of manufacturing maintenance technicians are White (60.3 percent), 19.3 percent are Hispanic or Latino, 10.1 percent are Black or African American, and 4.8 percent are Asian. 











		

		II

		ADDITIVE MANUFACTURING TECHNICIAN







		ADDITIVE MANUFACTURING TECHNICIAN

		III
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STATEMENT OF INDEPENDENCE 

The Urban Institute strives to meet the highest standards of integrity and quality in its research and analyses and in the evidence-based policy recommendations offered by its researchers and experts. We believe that operating consistent with the values of independence, rigor, and transparency is essential to maintaining those standards. As an organization, the Urban Institute does not take positions on issues, but it does empower and support its experts in sharing their own evidence-based views and policy recommendations that have been shaped by scholarship. Funders do not determine our research findings or the insights and recommendations of our experts. Urban scholars and experts are expected to be objective and follow the evidence wherever it may lead.





