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[bookmark: _Hlk153963291]SUBJECT:	New National Occupational Framework (NOF) Apprenticeable Occupation: Aerospace Engineering Build 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: Aerospace Engineering Build 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.

Aerospace Engineering Build 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. [bookmark: _Hlk202337929]Summary – The occupation Aerospace Engineering Build Technician 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 28, 2025. 

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

[bookmark: _Hlk202337980]Aerospace Engineering Build Technician
O*NET-SOC CODE:  17-3021.00
RAPIDS Code: 4020
Type of Training: Time-based, Hybrid, Competency-based
Term Length: Time-based 4000, Hybrid 4,000 – 6,000, Competency-based 2 years

Aerospace Engineering Build Technicians perform the following duties:
· Prepares tools, equipment, components, and parts for assembly and installation.
· Assembles and installs aerospace flight and ground hardware, equipment, components, parts, and systems.
· Runs mechanical and electrical tests and documents test results.
· Modifies and repairs equipment, parts, components, or systems.
· Reads and interprets aerospace engineering documentation.
Aerospace engineering technicians support the design, development, testing, and production of aircraft and spacecraft, including their electrical and electronic equipment and systems. Technicians ensure that aerospace designs are safe, optimized, and high-quality, fabrication parameters are accurate, and any pre or post service malfunctions are quickly identified and resolved. Using specialized equipment, test facilities, and computer systems, aerospace engineering technicians work closely with engineers and other technical personnel to run tests, isolate issues, and modify components based on test results. Throughout this process, aerospace engineering technicians keep detailed documentation and ensure that their work complies with industry standards, regulations, and safety guidelines.
The job titles of Aerospace Engineering Build Technicians include aerospace electronics technician, avionics installation technician, avionics technician, avionics test technician, engineering technician, engineering test technician, flight test instrument technician, instrumentation technician, systems test technician, test technician.
Apprenticeship Prerequisites:
Apprentices should have a high school diploma or equivalent. Some programs may require apprentices to have prior experience working with electrical or electronic equipment and systems. Apprentices should be able to lift and/or move up to 50 pounds and have sufficient manual dexterity and physical strength to operate hand and power tools.

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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Introduction to Using This Document

Under the Registered Apprenticeship Technical Assistance Centers of Excellence award, the Urban Institute leads the Occupations and Standards work. One of the main objectives of Urban’s project is to create high-quality, well-researched, consensus-based work process schedules that are nonproprietary and widely available. This document is a product of that work and contains three sections: the occupational overview, the work process schedule, and the related technical instruction.

The occupational overview is a general introduction, including alternative job titles, any prerequisites, and, if applicable, the total number of hours needed to complete a time-based or hybrid program.

The work process schedule outlines the major job functions, competencies, and/or hours an apprentice completes in a registered apprenticeship program. It outlines what apprentices are expected to learn on the job with the support of a mentor or journeyworker (a worker mastering the competencies of an occupation in a particular industry), including both core competencies and those deemed optional by experts in the field. The work process schedule is the foundational document guiding a program. 

Urban works with numerous experts to ensure the content is thoroughly researched and vetted to reflect the expectations of industry, educators, labor unions, employers, and others involved in apprenticeship for this occupation. Sponsors and employers can use the work process schedule as their program standards with assurances it has been approved by experts in the field. 

The related technical instruction presents considerations for the coursework that apprentices will undertake to supplement on-the-job learning. It is intended to serve as a reference to sponsors exploring their options for the accompanying classroom, virtual, or hybrid training.

How to Use the Work Process Schedule

Sponsors can adapt the work process schedule to accommodate their needs for competency- or time-based or hybrid programs. In a competency-based apprenticeship, sponsors assess apprentices’ progress across core and optional competencies listed in the work process schedule. In a time-based apprenticeship, apprentices complete a predetermined number of hours across major job functions and the program overall. In a hybrid apprenticeship, sponsors monitor apprentices’ hours spent on major job functions and assess their proficiency across competencies.

Each program type has a different method of assessment:

For a competency-based program, apprentices engage in activities and make progress toward proficiency in the identified competencies. Sponsors overseeing apprentices’ work assess their mastery of the outlined competencies using the following rating scale:

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.)

The competencies may be completed in any order. Apprentices must perform at a level 4 or 3 in all competencies listed as “core” to complete the apprenticeship program successfully. 

For a time-based program, sponsors monitor apprentices’ completion of hours in training across major job functions. The total number of hours recommended for this occupation is listed in the occupational overview and is based on guidance from the US Department of Labor. Generally, apprentices must have at least 2,000 hours overall for on-the-job learning, but occupations of greater complexity may require more hours. Sponsors will provide apprentices with supervised work experience and allocate the total number of hours across the major job functions to adequately train their apprentices.

The hybrid approach blends both competency- and time-based strategies. Sponsors measure apprentices’ skills acquisition through a combination of completing the minimum number of hours of on-the-job learning successfully demonstrating identified competencies. Sponsors will assess apprentices’ proficiencies as described for competency-based programs with a rating scale of 0–4 for every core competency. Generally, apprentices have at least 2,000 hours overall for on-the-job learning, but occupations of greater complexity may require more hours. Sponsors will document apprentices’ completion within a minimum and maximum range of hours assigned for each major job function.
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[bookmark: _Hlk108191885]Aerospace Engineering Build Technician Occupational Overview

Occupational Purpose and Context

Aerospace engineering technicians support the design, development, testing, and production of aircraft and spacecraft, including their electrical and electronic equipment and systems. Technicians ensure that aerospace designs are safe, optimized, and high-quality, fabrication parameters are accurate, and any pre or post service malfunctions are quickly identified and resolved. Using specialized equipment, test facilities, and computer systems, aerospace engineering technicians work closely with engineers and other technical personnel to run tests, isolate issues, and modify components based on test results. Throughout this process, aerospace engineering technicians keep detailed documentation and ensure that their work complies with industry standards, regulations, and safety guidelines.

Potential Job Titles

Aerospace electronics technician, avionics installation technician, avionics technician, avionics test technician, engineering technician, engineering test technician, flight test instrument technician, instrumentation technician, systems test technician, test technician

Apprenticeship Prerequisites

Apprentices should have a high school diploma or equivalent. Some programs may require apprentices to have prior experience working with electrical or electronic equipment and systems. Apprentices should be able to lift and/or move up to 50 pounds and have sufficient manual dexterity and physical strength to operate hand and power tools.

Recommended Length of Apprenticeship (Time-Based/Hybrid Programs Only)

The recommended length of time for on-the-job training in an aerospace engineering technician apprenticeship is 4,000–6,000 hours. (Note: there are no required hours for competency-based apprenticeship programs for registration in most states.) 


		Aerospace Engineering Build Technician
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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: Prepares tools, equipment, components, and parts for assembly and installation



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

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





		A. Selects, inspects, and prepares appropriate hand tools, power tools (including torque tools), and machinery for part processing and assembly tasks

		Core

		



		B. Processes parts and components using appropriate tools and techniques, ensuring readiness for assembly

		Core

		



		C. Uses precision instruments (e.g., dial calipers, micrometers) to verify part dimensions and tolerances per engineering specifications

		Core

		



		D. Identifies and documents nonconformities, anomalies, or defects in parts or materials before assembly

		Core

		



		E. Coordinates with quality inspectors and team members to ensure components meet specifications and are ready for installation

		Core

		



		F. Performs routine calibration checks and maintenance on tools and equipment to ensure accuracy and compliance with standards

		Core

		



		G. Demonstrates knowledge of aerospace materials and uses correct handling, storage, and processing techniques

		Core

		



		H. Performs welding operations (TIG, MIG, arc) as required, following aerospace standards and safety protocols

		Optional

		







		Job Function 2: Assembles and installs aerospace flight and ground hardware, equipment, components, parts, 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. Reviews task order, gathers required tools and materials, and prepares work area

		Core

		



		B. Assembles components to form structural elements, ensuring accurate alignment and proper fit and function 

		Core

		



		C. Installs and integrates systems (e.g., cable/wire harnesses) in accordance with engineering specifications, schematics and standards 

		Core

		



		D. Reviews equipment and systems for calibration

		Core

		



		E. Reviews own work for defects and accuracy of assembly and installation

		Core

		



		F. Supports quality assurance efforts by assisting inspectors, engineers, and team members during inspections

		Core

		



		G. Assembles test equipment in accordance with approved instructions, blueprints, and maintenance manuals

		Optional

		







		Job Function 3: Runs mechanical and electrical tests and documents test results



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Reviews task order and test procedures

		Core

		



		B. Modifies test setups and equipment to reflect test parameters and requirements

		Core

		



		C. Operates mechanical and electrical test equipment and software to conduct tests such as torque, stress, load, conductivity, and harness integrity

		Core

		



		D. Accurately records test data in accordance with company standards, regulatory requirements, and traceability protocols

		Core

		



		E. Demonstrates understanding of aerospace engineering software (e.g., CATIA, SolidWorks, PTC Creo) and modeling

		Optional

		



		F. Assists engineers and other team members in the analysis of test outcomes and identification of anomalies and root causes

		Optional

		








		Job Function 4: Modifies and repairs equipment, parts, components, or systems



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Repairs or replaces malfunctioning components and systems using test equipment and following organizational guidelines and standards 

		Core

		



		B. Modifies or adjusts systems and equipment based on test results, engineering updates, schematics, technical manuals, and bulletins

		Core

		



		C. Maintains accurate, complete, and traceable records of repairs, modifications, and maintenance activities in accordance with organizational and regulatory standards

		Core

		







		Job Function 5: Reads and interprets aerospace engineering documentation



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Reads and refers to schematics and specifications, task orders, organizational standards, national standards, and other work documentation

		Core

		



		B. Interprets, organizes, and navigates between multiple sources of engineering documentation (e.g., drawings, manuals, bulletins) to extract relevant information

		Core

		



		C. Coordinates with team members, engineers, or supervisors to resolve questions or discrepancies in documentation or schematics

		Core

		








		Job Function 6: Exhibits effective communication skills, prioritizes safety, and demonstrates appropriate work styles



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Attends trainings to review organizational policies, stay up to date on latest industry standards, and maintain licenses or certifications

		Core

		



		B. Demonstrates strong interpersonal skills and an ability to work well in a team and collaborate with others effectively 

		Core

		



		C. Exhibits good decisionmaking in maintenance, testing, and repair

		Core

		



		D. Follows organizational safety policies and job safety guidelines, including the use of personal protective equipment (PPE), safety guards, practices to prevent foreign object debris (FOD), 5S, Six Sigma, Lean manufacturing, ISO standards, and OSHA

		Core

		



		E. Works in accordance with Federal Aviation Administration (FAA) regulations and procedures if applicable, and follows Original Equipment Manufacturer (OEM) standards, procedures, and instructions

		Core

		



		F. Keeps workspace clean and organized

		Core

		



		G. Demonstrates flexibility and adaptability in the face of changing processes or needs

		Core

		



		H. Communicates with coworkers using organization standard software and applications (e.g., Microsoft Office, Zoom, WhatsApp, Teams) 

		Core

		








Related Technical Instruction 

		Aerospace Engineering Build Technician
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RAPIDS Code: 4020







 

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: None



		Degree requirements for licensure or certification, if applicable: Not applicable



		Accreditation requirements of instructional provider for licensure or certification, if applicable: Some employers do give hiring and promotion preferences to individuals who have completed engineering coursework at an accredited college or university, and within a program approved by the Accreditation Board for Engineering and Technology (ABET). 



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

Military: There are several apprenticeship programs under the United Services Military Apprenticeship Program (USMAP) that provide training related to the Aerospace Engineering Technician occupation. These include Aircraft Electrician and Airframe & Powerplant Mechanic, as well as others (https://usmap.osd.mil/find-a-trade.htm). 

Federal: N/A

States/municipalities: N/A

Colleges and universities: There are many accredited colleges and universities that offer coursework and educational programming leading to relevant degrees and certifications for aerospace engineering technicians

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

Continuing education or specialty education providers: The American Institute of Aeronautics and Astronautics has a selection of continuing education courses (https://aiaa.org/events-learning). In aerospace engineering 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 



		Many RTI providers require applicants to demonstrate proficiency in mathematics, including algebra, trigonometry, and calculus, prior to enrolling in an aerospace engineering technician program. 







		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: 35–45 

(These hours correlate with a typical 3-credit technical mathematics course. We include learning objectives for technical mathematics based on the high percentage of college students who require developmental education in mathematics before progressing to algebra, calculus, and even introductory science classes. We assume that apprenticeship sponsors would rely on a college or university to provide higher level mathematics instruction, and therefore, we do not include learning objectives for higher level math courses in this RTI outline. Many engineering degree programs require individuals to successfully complete coursework in algebra, trigonometry, geometry, calculus, and differential equations.)



		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.







		General Chemistry



		Hours: 6 credit hours of classroom instruction plus 2 credit hours of laboratory instruction (or 90 classroom hours plus 90 hours of laboratory study), typically divided into two terms or semesters



		Sample learning objectives

· Perform basic unit conversions and explain their importance in aerospace engineering.

· Describe the electronic structure of atoms and the influence of that structure on chemical properties and chemical reactions.

· Demonstrate the ability to locate elements on the Periodic Table, and to determine from that table information such as the molecular weight and mass number.

· Describe the properties of atoms, molecules, and each state of matter (solid, liquid, gas).

· Write and balance chemical equations, indicating the relative quantities of reactants and products.

· Describe the energy and speed of chemical reactions.

· Explain the difference between acids and bases and the basic chemistry of acids and bases, methods for neutralizing acids and bases. Calculate pH, explain buffer behavior, and perform acid–base titrations.

· Explain molecular interactions and chemical reactions that take place in the body.

· Demonstrate the ability to use adductive and deductive reasoning, to design a proper experiment with proper controls, college data, and analyze it. 

· Demonstrate the ability to abide by laboratory safety principles and techniques.

· Differentiate between inorganic and organic molecules.

· Describe bonding models for simply inorganic and organic molecules in order to predict structures and important bonding parameters.

· Define a mole; explain molality and molarity.

· Explain stoichiometry and its use to determine the proportions in which elements or compounds react with each other.

· State the gas laws and explain how they govern the physical and chemical behavior of gasses.

· Describe the structure and properties of organic biomolecules, including proteins, enzymes, carbohydrates and lipids

· Describe how to carry out organic reactions

· Demonstrate the ability to properly make and store solutions, including when scaling up or down from a standardized formula.

· Demonstrate the ability to perform a chemical distillation, extraction, and crystallization.








		Introduction to Physics



		Hours: 45–60
(Many colleges and universities divide physics into two semester-long courses, which total 90 credit hours.)



		Sample learning objectives

· Describe the methods used to make 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/or 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 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 potentials, 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. 







		Fundamentals of Electronics 

(May be integrated into the general physics course)



		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, Kirchhoff’s laws, Thevenin’s theorem, and Norton’s theorem.

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

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

· Explain the function and structure of semiconductors and differentiate between the different types of commonly used semiconductors.

· 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.








		Concepts of Aerospace Engineering



		Hours: 45–60



		Sample learning objectives

Explain how air and space vehicles behave, what materials are used in their construction and how space vehicles are designed to withstand forces.

Explain the mechanics of flight, including the methods used to maintain stability and control during flight.

Explain orbital mechanics and the unique needs of space vehicles that move in orbit.

Demonstrate the ability to design experiments, analyze results, and solve problems related to improving space vehicle capacity, reliability, and efficiency.

Demonstrate the ability to identify and utilize various instruments to make measurements related to aerospace engineering.

Explain the primary challenges associated with aircraft design, spacecraft design, propulsion systems, and aerospace structures.

Properly use and interpret data to solve aerospace engineering problems or challenges.

Demonstrate the ability to use appropriate instruments, software, and technologies to engage in aerospace computing.

Explain the considerations critical to the control of aerospace vehicles. 

Demonstrate the ability to engage in an assessment of, and solve problems related to structural mechanics, and in particular, the structural mechanics of lightweight structures.

Demonstrate the ability to identify key components of aircraft, spacecraft, and other vehicular systems and subsystems, and describe the types of engineering challenges relevant to systems design.

Demonstrate the ability to work as part of a team to identify and solve engineering problems.

Explain the ethical concerns that aerospace engineers sometimes face, and appropriate responses to maintain a professional code of conduct.

Explain the role of engineering design in reducing overall project and program costs.

Discuss the impact of aerospace engineering on the national and global economy.








		Engineering Graphics (Optional)



		Hours: 45



		Sample learning objectives

Select digital and mechanical drafting tools, procedures, and forms of graphical representation appropriate to specific needs and industry standards.

Demonstrate basic drafting skills including neatness, accuracy, composition, and line weight/type.

Communicate basic engineering ideas using both physical and digital drawing skills.

Interpret basic engineering drawings.

Explain the use of orthographic projection, auxiliary views, conventions, dimensions, tolerances, pictorial drawings, threads, and fasteners.

Create two-dimensional (2D) computer drawings setting up working space (units, grids, etc.), creating and editing 2D geometries.

Use industry-standard Computer Aided Design (CAD) software to model solid objects, proceeding from basic sketching techniques to the creation of solid features.

Create dimensions using good dimensioning practice.







		CAD/CAM Drawings in Manufacturing (Optional)



		Hours: 20–30



		Sample learning objectives

Create 2D parts views using AutoCAD interface and basic commands.

Complete 2D orthographic drawings using geometric construction and editing tools inside AutoCAD. 

Properly use layers, dimensions, and notes to complete AutoCAD drawings.

Demonstrate the ability to plot properly scaled drawings.

Apply parametric constraints on 2D drawings and edit to demonstrate their functional use.

Create templated drawings in AutoCAD to include section and auxiliary views.

Explain the importance of proper CAD/CAM drawings to the CNC machining process.








		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. 

· Explain the tools and techniques used for precision machining. 

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

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

· Explain the 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.

· Explain how CNC technologies are used in modern machining and identify the major assemblies of a lathe and a mill.

· Demonstrate the ability to use CNC technology to create a precision, machined part.

· 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.







		Relevant military experience 



		Army:

15E—RQ-7 Repairer

15F—Aircraft Electrician

15L—Armament/Electrical/Avionics Repair Supervisor

15M—MQ-1 Repairer

15N—Avionic Mechanic

15R—AH-64 Attack Helicopter Repairer

15Y—AH-64 Armament/Electrical/Avionics Systems Repairer

15Z—Aviation Senior Sergeant

94R—Avionic and Survivability Equipment Repairer



Navy:

AE—Aviation Electrician’s Mate

AT—Aviation Electronics Technician

AWV—Naval Aircrewman Avionics



Marine Corps:

5939—Aviation Communication Systems Technician

5948—Aviation RADAR Technician

6019—Aircraft Maintenance Chief

6053—CH 53K Maintenance Specialist

6214—Unmanned Aircraft Mechanic, MQ-9

62XX—Aircraft Maintenance (Fixed-Wing)

6314—Avionics/Maintenance Technician, Unmanned Aircraft System (UAS)

6316—Aircraft Communications/Navigation Systems Technician, KC-130

6317—Aircraft Communications/Navigation/Radar Systems Technician, F/A-18

6323—Aircraft Avionics Technician, CH-53

6324—Aircraft Avionics Technician, U/AH-1

6326—Aircraft Avionics Technician, V-22

6332—Aircraft Avionics Technician, AV-8B

6336—Aircraft Electrical Systems Technician, KC-130

6337—Aircraft Electrical Systems Technician, F/A-18

6338—Aircraft Avionics Technician, F-35

6391—Avionics Chief

6423—Aviation Electronic Micro/miniature Component and Cable Repair Technician, IMA

6432—Aircraft Electrical/Instrument/Flight Control Systems Technician, IMA

6469—Reconfigurable Transportable Consolidated Automated Support System (RTCASS) Technician, IMA

6483—Communication/Navigation/Cryptographic/Countermeasures Systems Technician, IMA

6492—Aviation Precision Measurement Equipment (PME) Calibration/Repair Technician, IMA

7313—Helicopter Specialist, AH-1Z/UH-1Y







		Occupational insights 



		Of all aerospace engineering build technicians, 15.1 percent are women, and 84.9 percent of aerospace engineering build technicians are men.

The majority of aerospace engineering build technicians are White (60.5 percent), 16.9 percent are Hispanic or Latino, and 9.6 percent are Black or African American (https://www.zippia.com/aerospace-technician-jobs/demographics).
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