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[bookmark: _Hlk153963291]SUBJECT:	New National Occupational Framework (NOF) Apprenticeable Occupation: Industrial Maintenance Mechanic

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 Maintenance Mechanic.

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 Maintenance Mechanic 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. [bookmark: _Hlk202872340]Summary – The occupation Industrial Maintenance Mechanic was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Dr. Ricky C. Godbolt, Program Analyst, 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 the Industrial Maintenance Mechanic 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 Maintenance Mechanic was submitted for an apprenticeability determination.

[bookmark: _Hlk202872487]Industrial Maintenance Mechanic
O*NET-SOC CODE:  49-9041.00
RAPIDS Code: 0308CB
Type of Training: Time-based, Hybrid, Competency-based
Term Length: Time-based 6000, Hybrid 6,000 – 8,000, Competency-based 3 years

Industrial Maintenance Mechanics perform the following duties:
· Follows safety and quality assurance guidelines.
· Evaluates, performs, and documents installations, maintenance, and repairs.
· Monitors, troubleshoots, installs, and repairs basic mechanical systems.
· Monitors, troubleshoots, installs, and repairs basic hydraulic systems.
· Monitors, troubleshoots, installs, and repairs basic pneumatic systems.
Industrial Maintenance Mechanics work in the private sector and are critical to ensure the smooth and reliable operation of the industrial plants and equipment in their industry. They maintain, repair, and install manufacturing equipment across a variety of systems, including mechanical, hydraulic, pneumatic, electrical, and piping. They are also responsible for documenting these processes and ordering new materials as needed. Industrial maintenance mechanics are skilled at diagnosing and troubleshooting problems, possess a strong attention to detail, and have the ability to lift heavy objects and stand for extended periods of time. 
The job titles of Industrial Maintenance Mechanics include industrial maintenance mechanic, industrial mechanic, machine adjuster, machine mechanic, maintenance technician, mechanic, overhauler, commercial and industrial equipment mechanic, millwright.
Apprenticeship Prerequisites:
At least a high school diploma or GED. Additionally, some apprenticeship programs may require apprentices to pass drug testing prior to commencing the apprenticeship. Other programs may require apprentices to possess a driver’s license. 
Manual dexterity and some knowledge of math are recommended. 

5. Inquiries. If you have any questions, please contact Dr. Ricky C. Godbolt, Program Analyst, Division of Standards and Quality at (202) 693-3815 or Godbolt.Ricky.C@dol.gov .

6. Attachments. 
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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 safety and quality assurance guidelines





		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 safety, health, and environmental rules and regulations

		Core

		



		B. Wears proper personal protective equipment (PPE) and changes PPE for each work environment 

		Core

		



		C. Performs machine operation, including start-up, emergency, and normal shutdown and manual functions to effectively and safely meet production and maintenance requirements with operator present

		Core

		



		D. Monitors machine operation and verifies that performance meets production requirements

		Core

		



		E. Studies blueprints and manufacturers’ manuals to ensure correct installation and operation of machinery

		Core

		



		F. Follows lock out/tag out procedures

		Core

		



		G. Assists in developing an inspection plan to examine parts for defects, such as breakage or excessive wear 

		Core

		



		H. Performs planned and unscheduled machine maintenance procedures in accordance with a company-approved maintenance plan

		Core

		



		I.  Operates newly repaired machinery or equipment to verify the standard of repairs 

		Core

		



		J. Handles machine waste in line with safety and employer guidelines

		Core

		







		Job Function 2: Evaluates, performs, and documents installations, maintenance, and repairs 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Regularly performs preventative maintenance tasks

		Core

		



		B. Demonstrates knowledge of metrology and various measuring tools

		Core

		



		C. Evaluates expertise needed to perform troubleshooting, installation, and repair before taking action

		Core

		



		D. Escalates repairs that require different expertise to the appropriate persons

		Core

		



		E. Demonstrates basic computer skills for work needs

		Core

		



		F. Documents repair and maintenance per employer guidelines  

		Core

		



		G. Records parts and materials used for maintenance and repair per employer guidelines 

		Core

		



		H. Executes rigging operations by utilizing cranes, hoists, and securing equipment to safely lift, move, and position heavy machinery while adhering to industry safety standards.

		Core

		



		I. Locates, interprets, and stores machine operation and maintenance documentation

		Core

		



		J. Analyzes test results, machine error messages, or information obtained from operators to diagnose and document equipment problems in maintenance management system

		Core

		



		K. Orders new parts and materials as needed

		Optional

		







		Job Function 3: Monitors, troubleshoots, installs, and repairs basic mechanical systems



		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 mechanical power transmission safety rules

		Core

		



		B. Uses dimensional measurement tools to properly inspect dimensions of shafts and other components

		Core

		



		C. Safely examines, troubleshoots, and repairs power transmission

		Core

		



		D. Aligns and adjusts gear drive system

		Core

		



		E. Installs, aligns, and adjusts transmission systems

		Core

		



		F. Lubricates equipment using correct lubricants, as recommended by manufacturer’s guidance

		Core

		



		G. Performs predictive and preventive maintenance procedures for a given machine to extend machine life and minimize downtime

		Core

		



		H. Reads and interprets technical drawings of parts and assemblies with tolerances and basic Geometric Dimensioning and Tolerancing (GD&T)

		Core

		



		I. Uses hand tools to inspect, adjust/tighten, and assemble/disassemble equipment and support preventive maintenance, inspection, and troubleshooting activities

		Core

		



		J. Selects and uses troubleshooting methodologies to find malfunction in machine systems to return the system to reliable, productive use in the shortest time possible 

		Core

		







		Job Function 4: Monitors, troubleshoots, installs, and repairs basic hydraulic systems 



		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 fluid power systems safety rules while understanding safety, health, and environmental rules and regulations

		Core

		



		B. Interprets basic fluid power schematics and identifies schematic symbols, process flow, and operation of the components and systems

		Core

		



		C. Starts up and shuts down a hydraulic system and adjusts system pressure using a fixed displacement pump

		Core

		



		D. Performs proper de-energize and de-pressurize of system before maintenance and repair work 

		Core

		



		E. Adjusts hydraulic actuator speed using a flow control valve

		Core

		



		F. Services a hydraulic filter to maximize hydraulic fluid cleanliness

		Core

		



		G. Adds and changes hydraulic fluid

		Core

		



		H. Properly disposes of used-hydraulic fluid 

		Core

		



		I. Installs hydraulic conductors (steel pipes, steel tubing, flexible hose)

		Core

		



		J. Installs and tests components in a basic hydraulic circuit

		Core

		



		K. Troubleshoots a basic hydraulic circuit or rotary actuator circuit

		Core

		

















		Job Function 5: Monitors, troubleshoots, installs, and repairs basic pneumatic systems



		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 pneumatic systems safety guidelines

		Core

		



		B. Adjusts pneumatic system branch and actuator speed operating pressure using a regulator 

		Core

		



		C. Services a pneumatic filter through inspection, drainage, and changes 

		Core

		



		D. Services a pneumatic lubricator through inspection, fills, and adjustments 

		Core

		



		E. Installs, fills, and adjusts pneumatic power transmission devices 

		Core

		



		F. Starts up and shuts down an air compressor and adjusts operating pressure

		Core

		



		G. Installs and tests the operation of components in a basic pneumatic linear or rotary circuit given a schematic

		Core

		



		H. Installs and tests components in a pneumatic circuit that uses vacuum generators given a schematic 

		Core

		



		I. Troubleshoots a basic pneumatic circuit including a supply device and usage device as defined by employer

		Core

		







		Job Function 6: Monitors, troubleshoots, and repairs electrical systems 



		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 electrical power and control systems safety rules for electrical power and control systems

		Core

		



		B. Interprets electrical control and power schematics to ensure the operation of the components and system

		Core

		



		C. Performs lock out/tag out procedures 

		Core

		



		D. Understands and properly uses a multimeter

		Core

		



		E. Adjusts limit switches and electronic sensors

		Core

		



		F. Measures voltage, current, and resistance in an electrical circuit to verify system operation and power levels

		Core

		



		G. Selects, installs, and tests fuses and circuit breakers 

		Core

		



		H. Installs and tests direct current (DC) electric motors 

		Core

		



		I. Installs and tests alternating current (AC) electric motors 

		Core

		



		J. Installs and tests electrical relay control components and circuits

		Core

		



		K. Installs and tests electro-fluid power components and circuits

		Core

		



		L. Tests and repairs machine electrical ground

		Core

		



		M. Troubleshoots an electrical motor relay control circuit

		Core

		



		N. Troubleshoots a solenoid-operated fluid power relay control circuit

		Core

		



		O. Replaces electrical control wiring using terminal attachment

		Core

		



		P. Replaces electrical control wiring using solder attachment

		Core

		



		Q. Installs, examines, repairs, and replaces transformers

		Core

		



		R. Uses programmable logic controllers (PLCs) 

		Core

		



		S. Troubleshoots PLC circuits 

		Core

		







		Job Function 7: Monitors, troubleshoots, installs, and repairs electronic and process control systems



		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 safety, health, and environmental rules and regulations for electronic power and control systems

		Core

		



		B. Connects and tests a DC power supply to ensure proper operation

		Core

		



		C. Installs and tests solid-state AC and DC relays

		Core

		



		D. Installs and tests digital and analog electronic sensors and signal conditioning equipment

		Core

		



		E. Adjusts and repairs AC drive to control motor speed and torque

		Core

		



		F. Transfers programs to programmable controller using a programmable logic controller (PLC)

		Core

		



		G. Creates a basic PLC ladder-style program using internal and external contacts, timers, counters, non-retentive output coils, internal coils, subroutines, conditional commands, and math commands

		Core

		



		H. Installs and tests basic PLC components that uses a ladder logic program to interface to a hardware component

		Core

		



		I. Performs basic troubleshooting of PLC and controlled components

		Core

		







		Job Function 8:  Performs maintenance welding to manufacture or repair parts, equipment, and other materials 



		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 safety, health, and environmental rules and regulations for welding

		Core

		



		B. Uses an acetylene torch properly while using appropriate safety equipment and precautions to cut steel parts

		Core

		



		C. Performs basic welding and achieves necessary strength, resilience, and shape and size requirements

		Core

		



		D. Prepares parts to be welded including degreasing, cleaning, grinding, and inspecting

		Core

		



		E. Uses a shielded metal arc welding (SMAW) welder to make basic welds on flat stock

		Core

		



		F. Uses gas metal arc welding (GMAW) welder to make basic welds on flat stock

		Core

		



		G. Inspects welds for integrity and functionality

		Core

		



		H. Uses plasma cutter to cut flat stock

		Core

		



		I. Operates lathe and mill to fabricate parts as needed

		Core

		








		Job Function 9: Installs, removes, repairs, and replaces piping systems 



		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 safety, health, and environmental rules and regulations for piping systems 

		Core

		



		B. Interprets basic piping schematics including specifications and fittings 

		Core

		



		C. Identifies and selects correct piping materials 

		Core

		



		D. Accurately measures, cuts and prepares piping for installation 

		Core

		



		E. Installs and tests piping systems 

		Core

		







		Job Function 10: Engages in professional communication and development 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Communicates appropriately and in a timely manner with supervisors, operators, peers, and others 

		Core

		



		B. Ability to read, write, and follow instructions 

		Core

		



		C. Maintains up-to-date knowledge of technical skills 

		Core

		



		D. Demonstrates customer service skills for client interaction

		Core

		



		E. Demonstrates teamwork skills 

		Core

		










Related Technical Instruction 

		Industrial Maintenance Mechanics

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

		                                                                  ONET Code: 49-9041 

                                                                  RAPIDS Code: 0308CB 

 





 

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: While no state requires industrial maintenance mechanics to be licensed or certified, many employers give hiring priority to those who hold the Certified Maintenance and Reliability Technician (CMRT) credential, the Industrial Maintenance Mechanic (IMM) credential, or the Certified Maintenance and Reliability Professional (CMRP) credential. 

CMRT Certification: https://smrp.org/Certification/CMRT-Certification

IMM Certification: https://www.iomm.org.my/list-of-training-certification-programs

CMRP Certification: https://smrp.org/Certification/CMRP-Certification



		Degree requirements for licensure or certification, if applicable: None



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



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



		Examples of state licensure or certification requirements: N/A





 

		Examples of RTI providers for this occupation 



		Professional associations and labor organizations: N/A

Military: There are multiple mechanic jobs in the US military with skills relevant for industrial maintenance mechanics. The US Army also has an apprenticeship program for industrial maintenance mechanics as part of the Uniter Services Military Apprenticeship Program (USMAP) (https://www.cool.osd.mil/army/apprent/index.html?apprent=0308D). 

Federal: N/A

States/municipalities: N/A

Colleges and universities: Certificate and associate’s degree programs are offered by many colleges in various fields related to industrial maintenance mechanics. 

No-cost online providers: Online platforms like Coursera and Udemy have learning options for topics related to mechanics maintenance and industrial engineering which can be helpful for industrial maintenance mechanics. 

Continuing education or specialty education providers: The National Center for Construction Education and Research (NCCER) provides training resources aligned with DOL apprenticeship standards for industrial maintenance mechanics (https://www.nccer.org/craft-catalog/industrial-maintenance-mechanic). Another example would be training by a specialized provider, such as Advanced Technology Services (ATS), which offers classroom and virtual training options for fields for industrial maintenance (https://www.advancedtech.com/technical-training).








		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 



		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 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, 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 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.







		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 lights.

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







		Additive Manufacturing (Optional)



		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 combing 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.







		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. 

· 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.

· Demonstrate the ability to make accurate precision measurements.

· 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.





 


		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, axial piston pumps, etc.—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.







		Equipment Installation, Maintenance, and Repair



		Hours: 40–55



		Sample learning objectives

Discuss the types of equipment commonly found in industrial manufacturing facilities.

Differentiate between preventative, predictive, and corrective maintenance and explain the types of routine maintenance that industrial machinery requires.

Develop a maintenance schedule and protocol for various types of industrial equipment.

Demonstrate the ability to use proper safety equipment and techniques when working with industrial equipment.

Discuss the elements of electrical installations and the process of troubleshooting defects.

Explain the elements of hydraulic installations and the process of troubleshooting defects.

Explain the different types of motors found in industrial settings, and the techniques for maintaining and troubleshooting them.

Discuss the role of and demonstrate the ability to use a computerized maintenance management system (CMMS) to track preventive maintenance requirements and activities.

Discuss the use of AI to improve equipment maintenance practices.

Explain the role of reliability-centered maintenance.

Explain the proper methods for storing and disposing of used fluids, parts, batteries, and other hazardous elements of industrial machinery.







		Manufacturing Technology 

(The content of this course will vary based on the industry in which the industrial maintenance mechanic is employed)



		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.

Describe the role of sensors in manufacturing control systems.

Discuss the importance of packing in manufacturing and distribution.  








		Soldering Basics 



		Hours: 35–50



		Sample learning objectives

Explain the principles of soldering and how it is used to make electrical connections.

Demonstrate the ability to select and prepare the proper electrical/electronic components and cables.

Explain the different types of solder used in electronics applications, including the advantages and disadvantages of each.

Explain the composition and function of flux.

Describe the proper procedure for preparing the base material for soldering.

Perform quality control analysis of solder and make appropriate adjustments to correct apparent problems.

Demonstrate proper usage of the hand and machine tooling used for circuit board and cable fabrication.

Demonstrate basic understanding of applicable industry standards. 

Demonstrate the use of proper safety procedures and protective gear.







		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 Occupational Safety and Health Administration (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 



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

CMF 91—Mechanical Maintenance Career Management Field 

(https://api.army.mil/e2/c/downloads/2022/07/13/1b31fb93/cmf-91-final.pdf) 



US Navy 

CM—Construction Mechanic

(https://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)
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