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SUBJECT:	New National Occupational Framework (NOF) Apprenticeable Occupation:  
Mechatronics Installer

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: Mechatronics Installer.

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.

Mechatronics Installer 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 Mechatronics Installer was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Amanda Poorkhodakaram and approved by the Acting OA Administrator on July 1, 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 Mechatronics Installer 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 Mechatronics Installer was submitted for an apprenticeability determination.

[bookmark: _Hlk195771083]Mechatronics Installer
O*NET-SOC Code: 49-2094.00
RAPIDS Code: 2014CB
Type of Training: Time-based, Hybrid, Competency-based
Term Length: Time-based 2000, Hybrid 2,000 – 4,000, Competency-based 1 year

[bookmark: _Hlk194067126]Mechatronics Installer performs the following duties: 
•	Work autonomously on the basis of technical documents and instructions and carry out their work in compliance with the relevant provisions and safety regulations;
• Manage complex machines, adjust, find errors, and eliminate them; know the principles of hydraulic, electrical, and other devices; and carry out the measurements and interference with the fabrication processes; and
•	Designs and installs mechatronics components and systems for manufacturers in the plant construction and engineering sectors.

5. Inquiries. If you have any questions, please contact Douglass McPherson, Acting Director, Division of Standards and Quality at (202) 693-3783.

6. Attachments. 
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		Mechatronics Installer



		ONET Code: 49-2094.00

RAPIDS Code: 2014CB







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: Maintains safety and health at work





		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

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





		A. Understands health and safety risks in the workplace and implement measures for the avoidance of hazards or environmental pollution

		Core

		



		B. Implements occupationally related health and safety and accident prevention measures

		Core

		



		C. Describes behaviors when accidents occur and institute initial measures

		Core

		



		D. Follows regulations for preventative fire protection; describe behaviors in the event of fire and initiate firefighting measures

		Core

		



		E. Explains possible instances of environmental pollution caused by the company providing training and its contribution to environmental protection using examples

		Core

		







		Job Function 2: Follows company and technical communication guidelines



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Procures and evaluates information of work orders

		Core

		



		B. Conducts discussions with line managers, colleagues, and within the team in a manner appropriate to the situation; presents facts and circumstances

		Core

		



		C. Resolves conflicts in a constructive, respectful manner

		Core

		



		D. Understands and manages critical IT systems, use software and connect and use peripheral devices

		Core

		



		E. Protects and secures data

		Core

		



		F. Prepares protocols and reports using standard software

		Core

		



		G. Reads and uses partial, group, and overall drawings

		Core

		



		H. Reads and uses circuit documentation on sub-assemblies and devices used in fluid power

		Core

		



		I. Reads and uses electrical, block, function, assembly, and connection plans

		Core

		



		J. Utilizes technical regulations, operating instructions, work directives, and other information 

		Core

		



		K. Explains products and work results on handovers and provide initial instructions as to function

		Core

		



		L. Uses company information and communication systems

		Core

		



		M. Engages in ongoing learning opportunities to stay up to date for business needs as technology develops

		Core

		







		Job Function 3: Plans, controls, checks, and evaluates work processes and quality



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Stipulates stages of work in accordance with functional, technical, production, and business criteria

		Core

		



		B. Stipulates and secures work processes in accordance with organizational and information criteria

		Core

		



		C. Plans work in a team, assigns tasks

		Core

		



		D. Plans and sets up the workplace

		Core

		



		E. Requests and provides materials, tools and equipment in an orderly manner

		Core

		



		F. Prepares processing machines for the work process

		Core

		



		G. Calibrates machine tools, testing and measuring equipment, and technical equipment for operational use; checks and maintains such tools and equipment; and initiates measures for the rectification of errors

		Core

		



		H. Monitors, evaluates, and checks own work and work done by others

		Core

		



		I. Documents materials, spare parts, work time, and technical checks

		Core

		



		J. Observes standards and specifications for quality assurance of the products and secure quality in completing the order according to due consideration to upstream and downstream divisions



		Core

		








		Job Function 4: Installs and sets up machines



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Interprets mechanical drawings and schematics

		Core

		



		B. Operates tools such as grinders, lathes, and drill presses

		

		



		C. Locates a machine according to a print 

		Core

		



		D. Levels a machine (non-critical machines +/- 1/8")

		Core

		



		E. Verifies circuit size and protection

		Core

		



		F. Constructs control cabinets

		Core

		



		G. Verifies proper voltage and phasing, grounding, and proper guards are in place

		Core

		



		H. Installs proper mounts and raceways for adding a component (such as a sensor) or interlocking a machine

		Core

		



		I. Properly sizes, installs, labels, and tests circuit conductors for adding a component or interlocking a machine

		Core

		



		J. Properly lays out, cuts, drills, taps, and assembles a control station for an addition to a machine

		Core

		



		K. Connects compressed air to a machine from a supply header and verifies proper air pressures and volumes for a machine

		Core

		



		L. Adds pneumatic or hydraulic components and lines to a machine

		Core

		



		M. Levels and aligns and adjusts shafts, motors, belts, and chains on a machine

		Core

		



		N. Verifies proper operation of all safety devices and circuits on a machine and checks and verifies circuits on a machine

		Core

		



		O. Checks, lubricates, and powers up a machine

		Core

		



		P. Verifies proper current drawing of a machine and machine operation according to a sequence of operation

		Core

		








		Job Function 5: Understands and uses Human–Machine Interfacing (HMI)



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Designs and develops user interfaces for various devices in collaboration with engineers

		Core

		



		B. Collaborates with product managers, designers, engineers, and developers to create seamless user experiences

		Core

		



		C. Develops prototypes and mockups to effectively communicate design concepts in collaboration with engineers

		Core

		



		D. Follows industry standard and company guidelines to ensure compliance for interface design

		Core

		



		E. Troubleshoots and resolves issues related to HMI designs as directed by supervisors or engineers

		Core

		



		F. Provides recommendations to optimize interfaces for performance, scalability, and usability upon request

		Core

		







		Job Function 5: Cuts, separates, and reforms manually or by machine and joins equipment



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Selects and uses measuring instruments for the measurement and checking of lengths, angles, and areas

		Core

		



		B. Saws sheet metals, boards, and metal and plastic profiles as marked out

		Core

		



		C. Files chamfer areas and forms on workpieces flat, angled, and parallel to measure

		Core

		



		D. Creates and deburrs drill holes

		Core

		



		E. Creates internal and external screw threads

		Core

		



		F. Cuts metal and acrylic sheets profiles as marked out

		Core

		



		G. Selects and installs fasteners according to torque specifications

		Core

		



		H. Joins pipe connections

		Core

		



		I. Uses CAD and CAM software to design and produce high-precision parts and components

		Optional

		



		J. Processes workpieces by turning

		Optional

		



		K. Processes workpieces by milling

		Optional

		



		L. Installs dowels and pins  

		Optional

		



		M. Welds, cuts, deburrs, and threads metal pipes

		Optional

		







		Job Function 6: Measures and tests electrical values and installs and tests hardware and software components



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Specifies measuring procedures, measuring devices, assesses measurement errors, and sets up measuring equipment

		Core

		



		B. Measures voltages, current, and selects correct size cables and/or conductors

		Core

		



		C. Measures and tests analog and digital signals

		Core

		



		D. Checks electrical parameters of sub-assemblies and components

		Core

		



		E. Builds electrical circuits and tests function

		Core

		



		F. Tests hardware and software interfaces, compatibility of hardware components, and system requirements with software

		Core

		



		G. Assembles and connects system components

		Core

		



		H. Configures hardware; installs and tests software

		Core

		



		I. Installs and configures network systems

		Core

		



		J. Tests signals at interfaces, interprets protocols, tests systems

		Core

		



		K. Carries out version changes of software

		Core

		



		L. Documents changes in hardware and software

		Core

		








		Job Function 7: Builds and tests control systems and programs mechatronic systems



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Installs, connects, and tests electrical and fluid power circuits

		Core

		



		B. Builds and connects electrical and fluid power circuits; tests, and adjusts systems for the provision of electrical, pneumatic, or hydraulic pressure

		Core

		



		C. Measures and adjusts pressure in fluid power systems

		Core

		



		D. Evaluates the task assignment, discerning the sequences of operations and their reciprocal effects on the interfaces of the system under control

		Core

		



		E. Aligns control concepts and selects control equipment

		Core

		



		F. Installs sensors, actuators, and valving

		Core

		



		G. Checks and adjusts the interaction of connected functions, consider interfaces in localizing errors

		Core

		



		H. Evaluates control systems of different designs

		Core

		



		I. Prepares, enters, and tests application programs for control systems

		Core

		



		J. Monitors program process in mechatronic systems; identifies and rectifies errors

		Core

		







		Job Function 8: Assembles subassemblies and components into machines and systems



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Identifies and troubleshoot sub-assemblies and components and checks characteristics are error-free

		Core

		



		B. Carries out preliminary installations

		Core

		



		C. Installs lubricating and cooling systems

		Core

		



		D. Installs fluid power component, in particular cylinders and valves

		Core

		



		E. Prepares, lays, and connects pipes and hoses, checks for leaks

		Core

		



		F. Matches sub-assemblies and components, adjusts to the correct functionality and secure position



		Core

		



		G. Installs mechanical drive systems, drives, gears, and coupling systems and verifies the functionality of movable parts

		Core

		



		H. Installs and connects circuit devices

		Core

		



		I. Installs, adjusts, and connects sensors

		Core

		



		J. Checks functions during the installation process

		Core

		







		Job Function 9: Tests and adjusts the functioning of mechatronic systems for commissioning processes





		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Locates symptoms and faults for mechanical, fluidic, and electrical equipment through visual checks, testing, and measurement

		Core

		



		B. Installs and troubleshoots variable-frequency drives (VFD)

		Core

		



		C. Regularly tests remote monitoring features of HMI systems

		Core

		



		D. Conducts usability testing and gathers user feedback to improve interface designs

		Core

		



		E. Conducts usability testing and makes adjustments as needed to align to site specific constraints

		

		







		Job Function 10: Commissions, operates, and maintains mechatronic systems



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Checks guarding against direct contact

		Core

		



		B. Checks effectiveness of protective measures, especially fault current protective equipment, measure insulation, and short circuits

		Core

		



		C. Checks the effectiveness of mechanical and electrical safety fixtures, including emergency off switches and alarm systems

		Core

		



		D. Tests and commissions auxiliary and control current circuits, including monitoring systems and relevant signal and command transmitters for open and closed loop control

		Core

		



		E. Checks main circuits and gradually commissions and adjusts [target values] and measures operational values 

		Core

		



		F. Commissions fluid power equipment

		Core

		



		G. Checks and secures fixing, energy supply, lubrication, cooling, and disposal systems

		Core

		



		H. Loads and secures programs and data, check and adjust program process

		Core

		



		I. Checks protective measures for electromagnetic compatibility

		Core

		



		J. Identifies system parameters at the time when commissioning takes place, compare with stipulated values and adjust

		Core

		



		K. Inspects mechatronic systems, checks function of safety systems, and conducts protocol checks

		Core

		



		L. Dismantles devices and sub-assemblies noting their function and label parts with regard to position and functional alignment

		Core

		



		M. Corrects malfunctions by conducting remedial procedures and exchanging parts and sub-assemblies

		Core

		



		N. Corrects software errors

		Core

		



		O. Compares system parameters with stipulated values and makes adjustments

		Core

		



		P. Repairs mechatronic systems with due consideration to company processes

		Core

		










Related Technical Instruction 

		Mechatronics Installer

Program approach type (time-based, competency-based, hybrid): 

		                                                                  ONET Code: 49-2094.00

                                                                  RAPIDS Code: 2014CB

 





 

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 a number of 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: Although no states require mechatronics technicians to be licensed or certified, many employers will give hiring priority to those who hold industry-recognized credentials, such as though the Association for Packaging and Processing Technologies (PMMI mechatronics certifications), Siemens Mechatronic Systems Certification Program (SMSCP), or Smart Automation Certification Alliance (SACA).

PMMI:  https://www.pmmi.org/workforce-development/mechatronics

SMSCP:  https://www.siemens.com/global/en/products/services/digital-enterprise-services/training-services/sitrain/smscp.html

SACA:  https://www.saca.org/



		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: Not applicable





 

		Examples of RTI providers for this occupation 



		Professional associations and labor organizations: The American Society of Mechanical Engineers (ASME) offers virtual classroom courses in relevant topics, at a variety of price points. Some of these courses are live, some are on demand. Other training formats offered through ASME include in person courses, guided study, and self-study (https://www.asme.org/learning-development). 

Military: There are several apprenticeship programs under the United Services Military Apprenticeship Program (USMAP) that provide training related to the Mechatronics Fitter occupation. These include Electronics Technician and Robotics Technician, 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 mechatronics fitters and other manufacturing industry professionals.

No-cost online providers: Online platforms, like Coursera, also offer courses relevant to mechatronic fitters 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  



		RTI providers and apprenticeship sponsors may require individuals pursuing a career as a mechatronics installer to have prior experience working in mechatronics or a related field.  







Asterisk (*) denotes RTI designed to prepare individuals who have no prior mechatronics experience for direct entry to mechatronics installer careers.

Double asterisks (**) denote apprenticeships designed to prepare individuals with prior mechatronics experience for more advanced careers as installers..




		[bookmark: _Hlk201505885]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 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.

· 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 

(Optional; some RTI providers may require individuals to complete upper-level mathematics courses prior to enrolling in mechatronics technician programs)



		Hours:  30–45



		Sample learning objectives

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 for 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.







		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 lights.

· 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 demonstrate the ability to properly perform a lock out/tag out operation.







		Hydraulics and Pneumatics*



		Hours: 30–45



		Sample learning objectives

Explain the basic principles of fluid mechanics, including Pascal’s Law.

Discuss the pros and cons, as well as the indicated use, for various hydraulic fluids.

Properly use hydraulic symbols.

Draw and explain hydraulic circuits.

Identify and explain the purpose of control valves and seals.

Demonstrate the ability to maintain and change hydraulic filters.

Demonstrate the ability to identify and repair fluid leaks, identify and repair ineffective seals, and identify/eliminate fluid contaminants.

Discuss the different types of hydraulic pumps—including external gear pumps, screw pumps, radial piston pumps, and axial piston pumps—and the appropriate use for each.

Identify and explain the purpose of pressure control valves, direction control valves, and flow control valves.

Explain the purpose of hydraulic cylinders.

Explain the process used to troubleshoot hydraulic pumps and equipment.

Differentiate between hydraulic and pneumatic systems, and discuss the best uses of each technology.

Discuss the components and mechanics of pneumatic circuits.

Explain the safety protocols required for storing, moving, and using gases.

Explain the function of an air compressor and the methods used to troubleshoot faults or disruption of function.

Provide examples of pneumatic systems commonly found in the manufacturing environment.

Discuss the process of troubleshooting a pneumatic system.

Explain the role of pneumatic systems in certain automation technologies.







		Introduction to Robotics*



		Hours:  30–45



		Sample learning objectives

· List and describe the basic components of robots and the various applications for them in various industries. 

· Demonstrate the ability to install, service, and change sensors, actuators, and other electrical components of robots.

· Define the components of an electrical circuit and demonstrate the ability to draw, analyze, construct, and troubleshoot a basic circuit.

· List and discuss the purpose of each component of an electromagnet.

· Discuss the use of electromagnets in automation equipment.

· List and describe the key components of an electric motor and demonstrate the ability to assemble, disassemble, and troubleshoot various types of electric motors.

· Explain the ways in which electric motors function to control the flow or electricity in circuits.

· Discuss the role of generators and moderators in mechatronic systems.

· Explain the role of polarity in electronic motors and circuits.

· Discuss the operating principles of various types of sensors, such as touch, light or rotation sensors.

· Discuss the types of gears that are used in robotic and mechanical systems.

· Demonstrate the ability to install and troubleshoot basic robotic systems.







		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.

Discuss the importance of automated technologies in manufacturing.

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

Discuss the uses of laser and energy beam processes.

Explain the principles of micro- and 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 demonstrate the ability to make precision measurements using different tools and technologies.








		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.







		Basic Fabrication and Assembly *



		Hours: 40–60



		Sample learning objectives

· Demonstrate the ability to use rulers, calipers, micrometers, and other measuring tools to measure part dimensions.

· Discuss the concept of tolerances with regard to precision fabrication.

· List the different types of metals that are commonly used for part fabrication and explain the advantages, disadvantages, and best uses of each.

· Demonstrate the ability to properly read and interpret blueprints.

· Demonstrate the ability to use various hand and power tools.

· Differentiate between arc, gas, and metal inert gas (MIG) welding, and discuss the best uses for each type.

· Discuss the function and purpose of lathe and million machine operations.

· Demonstrate the ability to use basic CAD software to design or produce fabricated parts.

· Discuss the role of CNC machines in fabricating precision tools and equipment.

· Explain the techniques and standards used to ensure quality control of fabricated parts







		Programming in C** 



		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**



		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.








		Programmable Logic Controllers**



		Hours: 30–45



		Sample learning objectives

Explain the primary purpose of programmable logic controllers (PLCs) and how they enable various systems to be integrated in mechatronics equipment.

Explain the role of PLCs in controlling motors, pumps, lights, fans, circuit breakers, and other machinery. 

Demonstrate the ability to use ladder logic to design control circuit schematics.  

Discuss the role of the processor, inputs, and outputs in designing PLC systems. 

Demonstrate the ability to create, follow, edit, and use a PLC function flowchart. 

Explain the role of artificial intelligence (AI) in improving computerized and mechanical systems.

Demonstrate the ability to design industrial ethernet networks.

Explain the role of PLC integration in robotics and automation systems.

Demonstrate the ability to program PLCs based on process logic.  

Demonstrate the ability to establish a human–machine interface.







		AutoCAD Electrical**



		Hours: 30–45



		Sample learning objectives

Explain the purpose of the AutoCAD Electrical interface.

Demonstrate the ability to install AutoCAD Electrical software.

Demonstrate the ability to start a new project using AutoCAD Electrical software.

Demonstrate the ability to insert, delete, modify, number, and mark wires using AutoCAD Electrical software.

Demonstrate the ability to create, use, and modify ladder diagrams.

Demonstrate the ability to create, edit, and use schematics, connectors, point-to-point wiring diagrams, and circuits.

Explain the purpose of panel layouts and demonstrate the ability to create panel layouts from schematic files.

Demonstrate the ability to insert footprints from equipment lists and vendor menus.

Demonstrate the ability to edit footprints and panel layouts.

Demonstrate the ability to generate, edit, and aggregate schematic and panel reports.







		Relevant military experience 



		Army

17E—Electronic Warfare Specialist

25H—Network Communication Systems Specialist

25S—Satellite Communications Systems Operator-Maintainer

25X—Chief Signal NCO

94A—Land Combat Electronic Missile System Repairer

94D—Air Traffic Control Equipment Repairer

94E—Radio Equipment Repairer

94F—Computer/Detection Systems Repairer

94M—Radar Repairer

94P—Multiple Launch Rocket System (MLRS) Repairer

94R—Avionic and Survivability Equipment Repairer

94S—PATRIOT System Repairer

94T—Short Range Air Defense System Repairer

94W—Electronic Maintenance Supervisor

94Y—Automatic Test Systems Operator/Maintainer

94Z—Senior Electronic Maintenance Supervisor



Navy

AE—Aviation Electrician's Mate

AT—Aviation Electronics Technician

AWV—Naval Aircrewman Avionics

CE—Construction Electrician

CTM—Cryptologic Technician Maintenance

CTT—Cryptologic Technician Technical

ET—Electronics Technician

ETN—Electronics Technician, Nuclear Power

ETV—Electronics Technician, Submarine, Navigation

FT—Fire Control Technician

GM—Gunner's Mate

GSE—Gas Turbine System Technician Electrical

IC—Interior Communications Electrician

MN—Mineman

MT—Missile Technician

STG—Sonar Technician Surface

STS—Sonar Technician Submarine







		Occupational insights 



		14.6 percent of mechatronics engineers are women, and 85.4 percent of mechatronics engineers are men.

The majority of mechatronics engineers are White, which makes up 67.6 percent of all mechatronics engineers. 16.9 percent of mechatronics engineers are Asian, and 7.9 percent of mechatronics engineers are Hispanic or Latino (https://www.zippia.com/mechatronics-engineer-jobs/demographics).
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