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SUBJECT:	New National Occupational Framework (NOF) Apprenticeable Occupation: Industrial Manufacturing Technician

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:  Industrial 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.

Industrial 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 Industrial Manufacturing Technician was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Kirk Jefferson and approved by the OA Acting Administrator on July 29, 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 Industrial 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 Industrial Manufacturing Technician was submitted for an apprenticeability determination.

Industrial Manufacturing Technician
ONET-SOC Code: 17-3026.00
RAPIDS Code: 2031
Type of Training: Time-based, Hybrid, Competency-based
Term Length: Time-based 2000, Hybrid 2,000 – 4,000, Competency-based 1 year

[bookmark: _Hlk194067126]Industrial Manufacturing Technician perform the following duties: 
•	Demonstrates appropriate digital literacy, including awareness of cybersecurity practices in operation of production equipment;
•	Operates manufacturing equipment independently, including starting up, sanitizing, and monitoring controls (e.g., feed rates and cutting speeds); and
•	Sets up or programs machine according to manufacturer’s and/or employer’s specifications, seeking the support of a qualified programmer or maintenance technician as necessary.

5. Inquiries. If you have any questions, please contact Kirk Jefferson, Apprenticeship & Training Representative, at 202-693-3399.

6. Attachments. 
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		Industrial Manufacturing Technician



		ONET-SOC Code: 17-3026.00
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Work Process Schedule



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: Follows policies and procedures to promote a safe working environment



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

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





		A. Follows safety requirements and regulatory standards, including the proper use of protective clothing (PPE) and personal safety devices

		Core

		



		B. Follows appropriate guidelines outlined in material safety data sheets (MSDS)

		Core

		



		C. Assesses potential hazards and usage of appropriate equipment including fire extinguishers

		Core

		



		D. Maintains a clean and orderly workstation following the visual management principles of 5S (sort, set in order, shine, standardize, and sustain), as needed  

		Core

		



		E. Stores chemicals and corrosive or combustible materials properly and disposes of waste products according to company policies and applicable regulations

		Core

		



		F. Uses, stores, and maintains tools properly to eliminate trip hazards, injury, electrocution, or damage

		Core

		



		G. Lifts supplies and materials using proper body mechanics and assistive devices, such as hoists, lifts, forklifts, and straps

		Core

		



		H. Responds promptly, safely, and appropriately to emergency or hazard situations and documents actions for environmental health and safety

		Core

		



		I. Alerts a manager to any health and safety issues that may arise

		Core

		



		J. Uses lock out/tag out procedures when working with applicable tools and equipment

		Core

		



		K. Demonstrates knowledge of health safety measures, including first aid, CPR, etc. 

		Optional

		








		Job Function 2: Accurately follows work instructions to prepare for production run



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Outlines operational sequence and steps in the production process; identifies points of transition between different employees or machines in the production area and impact on downstream production

		Core

		



		B. Accurately follows production orders, schedule, blueprints and measurement requirements

		Core

		



		C. Identifies, obtains, and tracks the appropriate raw materials for use in production

		Core

		



		D. Obtains or checks out the necessary tools for performing the production run (such as tools to set up or modify equipment or to prepare or finish production materials)

		Core

		



		E. Sets up or programs machine according to manufacturer’s and/or employer’s specifications, seeking the support of a qualified programmer or maintenance technician as necessary

		Core

		



		F. Plans production run based on recommended run time, production intervals, inspection intervals, or production requirements

		Core

		



		G. Coordinates production run based on supply requirements, product transition and inspection needs, or employer priorities

		Core

		



		H. Notifies appropriate individuals regarding production plans, access to raw materials, run time, or potential delays in production timing or production quantity/quality

		Core

		








		Job Function 3: Sets up, inspects and adjusts production equipment prior to full production run



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Sets up production equipment to meet production specifications and schedule

		Core

		



		B. Inspects production equipment and surrounding work area

		Core

		



		C. With approval from manager, adjusts production equipment to meet and maintain production specifications (and in compliance with quality department guidance/standards)

		Core

		



		D. Notifies appropriate individual(s) of potential problems with equipment or machines, routine maintenance needs, or concerns about unusual sounds, vibrations, smells, or production errors

		Core

		



		E. Runs a test piece to compare to the template or the blueprint with guidance from supervisor

		Core

		



		F. Demonstrates appropriate digital literacy, including awareness of cybersecurity practices in operation of production equipment

		Core

		







		Job Function 4: Operates production equipment 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Maintains a neat and orderly workspace, ensuring that the area is properly marked or cordoned off and eliminating or flagging potential hazards created by production materials or products

		Core

		



		B. Plans and follows appropriate production schedule accounting for availability of raw materials and production capacity of equipment/machines

		Core

		



		C. Utilizes and measures raw or processed materials properly and safely, using protective gear and lifting devices as necessary

		Core



		



		D. Operates manufacturing equipment independently, including starting up, sanitizing, and monitoring controls (e.g., feed rates and cutting speeds) 

		Core

		



		E. Uses PPE as necessary and maintains proper ergonomic positioning relative to equipment or machines, raw materials, and production products

		Core





		



		F. Follows environmental, health, and safety protocols at all times

		Core

		



		G. Observes machine operations and documents run specifications, adjustments, output, and quality assurance checks

		Core

		



		H. Follows quality department guidelines for reporting any non-conformance

		Core

		



		I. Applies emergency stop procedures when necessary to avoid personal injury, damage to machinery or facilities, or spoilage of production run

		Core

		



		J. Documents issues with equipment and the production run when emergency stop procedures are employed

		Core

		







		Job Function 5: Produces products that comply with quality, volume, and cost requirements



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Observes production rate as compared to scheduled or projected rate, quantity, or volume and modifies as necessary; notifies the appropriate individual of potential delays, under-production, or potential additional capacity

		Core

		



		B. Monitors production quality, including the inspection of parts and products for meeting quality requirements and documents (and troubleshoots if necessary) to improve quality and accuracy

		Core

		



		C. Uses measuring and test equipment (M&TE), including standardization, cleaning equipment, taking and recording measurements, and identifying sources of error (metrology/measurement check applicability)

		Core

		



		D. Performs product finishing and quality control according to production protocols and standards

		Core

		



		E. Documents appropriate information, such as product quality parameters, lot numbers, or other relevant information

		Core

		



		F. Communicates concerns openly and clearly about quality or quantity of production with appropriate individuals and colleagues in the production chain

		Core

		



		G. Adjusts to changes in production requirements and schedule

		Core

		



		H. Identifies and reports non-conformance of any appropriate quality standards 

		Core

		







		Job Function 6:  Shuts down, disassembles, and maintains equipment according to manufacturer’s and employer’s recommendations and protocols



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Shuts down equipment according to manufacturer’s instructions or employer’s protocols

		Core

		



		B. Engages emergency shut-down procedures when necessary

		Core

		



		C. Disassembles equipment and components as needed

		Core

		



		D. Cleans workspaces and sanitizes equipment according to applicable standards

		Core

		



		E. Tracks and documents needed maintenance or repair services, and informs appropriate individual or department, if necessary  

		Optional

		



		F. Follows preventive maintenance schedule for machinery and applicable life guidelines for consumable items

		Optional

		







		Job Function 7:  Professional development



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Determines the impact of production time, material supply, quality, and quantity on the business goals of the employer, its supply chain and its customers 

		Core

		



		B. Maintains confidentiality and proprietary nature of materials, processes, and specifications  

		Core

		



		C. Suggests improvements in the production process, creating workplace efficiencies and limiting process waste

		Core

		



		D. Keeps current with evolving manufacturing technology and manufacturing processes 

		Core

		



		E. Participates actively in training activities to expand knowledge of necessary skill sets  

		Core

		



		F. Supports others in learning about the company’s goals, mission, and the specifics of production and the connection between production and business goals

		Core

		



		G. Applies digital literacy to operate equipment and cybersecurity practices for running applications, graphic user interfaces 

		Core

		



		H. Demonstrates principles of lean manufacturing and uses tools like visual management, Kaizen, and 5S (sort, set in order, shine, standardize, and sustain)  

		Optional

		



		I. Supports in the calculation of costs and revenue as related to production and business goals

		Optional

		



		J. Assists with collecting and curating data on the production process to analyze efficiency opportunities

		Optional

		








Related Technical Instruction 

		Industrial Manufacturing Technician



		ONET-SOC Code: 17-3026.00

RAPIDS Code: 2031

 





 

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 many 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 WPS. 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: No states require industrial manufacturing technicians to be licensed or certified; however, many employers will give hiring priority to individuals with industry-recognized credentials.  Credentials that employers may prioritize include the certified manufacturing technician (CMfgT) credential or the certified production technician (CPT).

CMfgT: https://www.sme.org/training/technical-certification/certified-manufacturing-technologist-cmfgt/

CPT: https://www.msscusa.org/certified-production-technician-cpt-courses/



		Degree requirements for licensure or certification, if applicable: None



		Accreditation requirements of instructional provider for licensure or certification, if applicable: None



		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: N/A

Military: No IMT programs were available (at the time of this publication) were being implemented by the United Services Military Apprenticeship Program

States/municipalities: N/A

Colleges and universities: Multiple colleges offer certificate and associate’s degree programs in industrial manufacturing and related fields. 

No-cost online providers: Online learning platforms like Coursera and Udemy offer courses on manufacturing and industrial engineering, as well as related topics, which can be relevant for manufacturing technicians. 

Continuing education or specialty education providers: Specialized training providers like the Federation of Advanced Manufacturing Education offer training leading to associate’s degrees and certifications (https://themanufacturinginstitute.org/workers/fame).  





 

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



		RTI providers may require applicants to demonstrate advanced mathematics competencies and skills prior to enrolling in the program.





 

		Employer Onboarding



		Hours: 1–3



		Sample learning objectives

· Explain the mission of the employer’s organization.

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

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

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

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

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

· Demonstrate time management, including prioritizing outstanding tasks or deliverables and communicating to others about the likely timeline for your response or product delivery.





 


		Technical Mathematics*



		Hours:  30–45

*Optional (some RTI providers may require individuals to complete upper-level mathematics courses before enrolling in manufacturing technician coursework)



		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; and 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 the correct order of operations, use the distributive law, and 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 the 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.










		Introduction to Physics



		Hours: 45–60 

(Many colleges and universities divide physics into two semester-long courses, which will total 90 credit hours)



		Sample learning objectives

· Describe the methods and units used to represent measurements.

· Demonstrate the ability to use the metric system to make and record measurements, to convert English measurements to metric, to convert metric measurements to English, and to convert to other measurement units within the metric system.

· Demonstrate the ability to use scientific notation.

· Explain Newton’s laws, the relation between mass and weight, and the role of fiction in determining the speed of motion.

· Define work and discuss the concept of power, kinetic energy, potential energy, and the law of conservation of energy.

· Describe the function of wheels, axles, and pulleys.

· Define the law of momentum conservation and its role in rocket and jet propulsion.

· Define and compute angular distance, angular velocity, angular acceleration, tangential quantities, radial quantities, and centripetal force. 

· Define and calculate orbital motion, projectile motion, and weightlessness.

· Discuss the relationship between torque and angular acceleration.

· Describe the three states of matter as well as the characterization of matter based on density, specific gravity, and Hook’s law. 

· Discuss the properties of pressure in fluids, Archimedes’ Principle, the function of barometers, viscosity, and Bernoulli’s equation for liquids in motion.

· Define an ideal gas, the ideal gas law constant, Brownian motion, and osmotic pressure.

· Discuss the thermal properties of matter, thermal expansion, conduction, convection, and cooling.

· Discuss the laws of thermodynamics, energy conversion, and efficiencies. 

· Discuss the properties of vibrational movement. 

· Explain the principles of sound, the Doppler effect, shock waves, and sonic booms. 

· Explain the principles of electric fields, atoms as the source of an electronic charge, forces between charges, insulators, and conductors. 

· Explain electric potential and work, absolute potential, capacitors, dielectrics, and energy stored in an electric field.

· Discuss electric current, Ohm’s Law, resistivity and its temperature dependence, electrical heating, and superconductors.

· Explain the principles of magnetism and magnetic fields, electromagnetic induction, and how magnets work in motors and transformers. 

· Explain the difference between direct current and alternating current, the role of semiconductor diodes and their application to electronic devices. 





 


		Introduction to Materials Science



		Hours: 30–45



		Sample learning objectives

· Describe the classes and families of different materials available for industrial manufacturing.

· Discuss the basic chemistry of materials, such as the atomic and chemical properties.

· Explain the importance of interstitial space and planes in the structure of crystals. 

· Explain the types of bonding possible with different examples of materials.

· Explain how chemical properties change across the periodic table.

· Explain differences in strength, stiffness, plasticity, and ductility that are critical to the selection of materials for industrial processes.

· Discuss the concepts of strength, fracture, and fatigue and how these factors influence the selection of materials for engineering design.

· Discuss the thermal properties of various types of materials and how these properties influence design and manufacture protocols.

· Discuss friction, wear, oxidation, and corrosion and how these properties influence the selection of materials for industrial design. 

· Discuss the electrical, magnetic, and optical properties of various types of materials.

· Discuss the processes used to shape metal, wood, polymers, and glass.

· Explain the considerations engineers use when selecting materials for industrial manufacturing.





 

		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, 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 perform a lock out/tag out operation.







		Machining Technology



		Hours:  30–40



		Sample learning objectives

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

· Differentiate between lathing and milling and give examples in which each is the preferred method of production or machining.

· Explain the tools and techniques used for precision machining. 

· Describe 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.

· Make accurate precision measurements.

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

· 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.





 

		Manufacturing Processes and Technology 



		Hours: 45–60



		Sample learning objectives

· Differentiate between different materials, such as ceramics, composites, metals, plastics, and wood.

· Differentiate between manufacturing processes, such as forming, separating, fabricating, conditioning, and finishing.

· Discuss effective methods for maintaining quality control in the manufacturing process.

· Explain the importance of automated technologies in manufacturing.

· Discuss the use of machining, casting, forming, and fabrication to produce materials, components, and products.

· Describe the uses of laser and energy-beam processes.

· Explain the principles of micro/nanofabrication and the conditions under which this sort of manufacturing takes place. 

· Describe the role of sensors in manufacturing control systems.

· Discuss the importance of packing in manufacturing and distribution.  

· Explain the importance of precision measurement and making precision measurements using different tools and technologies.





 

		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 (Optional)



		Sample learning objectives

· Accurately identify and define terms relevant to Python programming.

· Explain Python’s logic and structure (e.g., keywords, instructions, indentations).

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

· Create data collections and functions using Python programming.

· Use appropriate Python syntax, semantics, and runtime.





 


		Additive Manufacturing 



		Hours: 45–60



		Sample learning objectives

· Name and describe the main families of additive manufacturing, including photopolymerization, powder 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 how 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.





 

		Engineering Systems and Facilities



		Hours: 35–50



		Sample learning objectives

· Explain the design principles that engineers rely upon when designing industrial processes.

· Discuss the criteria used to select materials for industrial processes.

· Describe how engineers develop strategies and protocols for manufacturing and production.

· Explain the importance of assembly design and demonstrate the ability to design an assembly system.

· Describe the role of supply chains in deciding which materials should be used in engineering design.

· Explain the importance of monitoring and improving product quality in the industrial manufacturing setting.  

· Design and carry out quality control and quality assurance protocols.

· Explain the role of precision measurement in engineering design and discuss the extent to which variation is accepted in different types of manufacturing.

· Discuss the strategies for identifying functional manufacturing facilities and laying out the various elements of industrial manufacturing in different types of facilities.

· Design material handling and warehousing systems.

· Discuss the types of equipment or machines used for proper material handling.

 





  

		Production Planning



		Hours: 25–40



		Sample learning objectives

· Discuss the importance of production planning in optimizing industrial design and production.

· Design a production system for various types of industrial operations.

· Discuss the importance of scheduling to optimize equipment and personnel usage and increase production volume and quality.

· Explain the importance of proper sequencing in production planning.

· Describe strategies used to optimize assembly line production.

· Discuss the role of AI in improving production planning.

· Discuss the role of effective communication in designing and implementing an effective production schedule.

· Explain the importance of supply chain management to production.







		 Contracts and Bids (Optional)



		Hours: 20–35



		Sample learning objectives

· Discuss the primary elements of an engineering bid and the different types of professionals involved in preparing an accurate and competitive bid.

· Discuss the unique requirements of federal government bids and contracts.

· Explain the purpose of negotiated contracts and the strategies for developing competitive and adequate contracts.

· Discuss the role of patents, copyrights, and trademarks in the engineering contract, bid, and design process.

· Identify engineering specifications that are critical to bid and contract design or modification.

· Explain the various state and federal laws that apply to engineering contracts.

· Discuss the ethical considerations involved in developing accurate and competitive bids and contracts.

· Identify and explain key contract terms, requirements, and liabilities.





 


		 Relevant military experience 



		US Army

12P—Prime Power Production Specialist

15T—UH- 60 Helicopter Repairer

91A—M1 Abrams Tank System Maintainer

91B—Wheeled Vehicle Mechanic

91D—Tactical Power Generation Specialist

91E—Allied Trades Specialist

91J—Quartermaster and Chemical Equipment Repairer

91L—Construction Equipment Repairer

91M—BRADLEY Fighting Vehicle System Maintainer

91P—Self Propelled Artillery Systems Mechanic

91S—STRYKER Systems Maintainer

91X—Maintenance Supervisor

91Z—Senior Maintenance Supervisor

92F—Petroleum Supply Specialist

92L—Petroleum Laboratory Specialist

92W—Water Treatment Specialist

(www.cool.osd.mil/army/apprent/index.html?apprent=0308D) 


CMF 91 (https://api.army.mil/e2/c/downloads/2023/03/21/dad9c962/cmf-91-professional-development-slides-jan-18.pdf) 


US Navy

Construction Mechanic CM (www.cool.osd.mil/usn/LaDR/cm_e8.pdf)


US Air Force

Airlift/Special Mission Aircraft Maintenance (https://static.e-publishing.af.mil/production/1/af_a4/publication/cfetp2a2x2/cfetp2a2x2.pdf)





 


		Occupational insights 



		74.4 percent of industrial manufacturing technicians are male, 25.6 percent female. 59.2 percent are White, 16.9 percent Hispanic/Latino, 9.5 percent Black/African American, 8.9 percent Asian, and 0.6 percent American Indian/Alaska Native (https://www.zippia.com/manufacturing-technician-jobs/demographics).
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