	

OFFICE OF APPRENTICESHIP
BULLETIN
	
NO.
2025-150

	
	
DATE
July 30, 2025




TO:		NATIONAL APPRENTICESHIP SYSTEM STAKEHOLDERS
		OFFICE OF APPRENTICESHIP STAFF
		STATE APPRENTICESHIP AGENCIES

FROM:	MEGAN BAIRD /s/
		Acting Administrator, Office of Apprenticeship
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CNC Set-Up Programmer—Milling and Turning

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: CNC Set-Up Programmer—Milling and Turning.

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.

CNC Set-Up Programmer—Milling and Turning 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 CNC Set-Up Programmer—Milling and Turning was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Joseph P. Taylor, Program Analyst, and approved by the OA Acting Administrator on July 28, 2025. 

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

CNC Set-Up Programmer—Milling and Turning 
O*NET-SOC Code:  51-9162.00
RAPIDS Code: 1100
Type of Training: Hybrid, Time-Based, Competency-Based
Term Length: Time-based 2,000 hours, Hybrid 2,000-4,000 hours; Competency-Based 1 year

CNC Set-Up Programmer—Milling and Turning performs the following duties:
· Demonstrates use of machine safety practices, fire suppression systems, and personal protective equipment. 
· Handles and stores hazardous materials as assigned while adhering to safe practices in accordance with OSHA and Environmental Protection Agency (EPA) requirements and guidelines. 
· Demonstrates proficiency in Geometric Dimensioning and Tolerancing (GD&T) to interpret blueprints and specifications in programs. 


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

6. Attachments. 


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

		CNC Set-Up Programmer—Milling and Turning



		ONET-SOC Code: 51-9162.00

RAPIDS Code: 1100CB









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. Demonstrates use of machine safety practices, fire suppression systems, and personal protective equipment

		Core

		



		B. Demonstrates compliance with lock out/tag out procedures and Occupational Safety and Health Administration (OSHA) requirements and guidelines

		Core

		



		C. Handles and stores hazardous materials as assigned while adhering to safe practices in accordance with OSHA and Environmental Protection Agency (EPA) requirements and guidelines

		Core

		



		D. Reviews safety data sheets

		Core

		



		E. Develops an inspection plan and prepares reports on the compliance of parts

		Core

		



		F. Inspects tools to ensure they are in good working condition 

		Core

		



		G. Demonstrates proper storing of equipment and tools

		Core

		



		H. Conducts first-piece and in-process inspections to ensure parts meet design specifications 

		Core

		



		I. Calibrates measuring tools using known standards and makes adjustments as necessary 

		Optional

		



		J. Verifies part accuracy using measuring instruments such as calipers, micrometers, and gauges, and applies tolerances 

		Core

		



		K. Follows a sampling plan to allow for process control

		Core

		



		L. Analyzes the performance of a single-part production process, including cycle time and breakdown of the cycle

		Core

		







		Job Function 2: Conducts job planning, layout, and benchwork



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Demonstrates proficiency in Geometric Dimensioning and Tolerancing (GD&T) to interpret blueprints and specifications in programs

		Core

		



		B. Determines reference points, machine cutting paths, and hole locations

		Core

		



		C. Computes angular and linear dimensions, radii, and curvatures

		Core

		



		D. Lays out the location of hole centers and surfaces with accuracy

		Core

		



		E. Enters coordinates of hole locations into program memories by depressing pedals or buttons of programmers

		Core

		



		F. Prepares geometric layouts from graphic displays, using Computer-Aided Design and Computer-Aided Manufacturing (CAD/CAM) software

		Core

		



		G. Draws machine tool paths on pattern film according to guidelines for tool speed and efficiency, using colored markers

		Core

		



		H. Drills and taps holes by hand into various metals 

		Core

		



		I. Calibrates and aligns machines

		Core

		



		J. Determines correct parameters (cutting speed, spindle speed, feed rate, depth of cut, etc.), based on the material being machined, type of tool used, and requirements of the job

		Core

		



		K. Calculates and sets machine controls to ensure proper speed, feed rate, and coolant flow

		Core

		



		L. Selects and installs appropriate tool holder

		Core

		



		M. Selects and installs appropriate tools, fixtures, and materials

		Core

		



		N. Develops a process plan for a part requiring milling, drilling, turning, or grinding

		Core

		



		O. Determines the sequence of machine operations

		Core

		







		Job Function 3: Operates milling and turning machines



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Applies power off and power on procedures 

		Core

		



		B. Loads a program, creates a CNC-link, or enters a program via control keyboard into CNC machine

		Core

		



		C. Performs first piece inspection 

		Core

		



		D. Operates a CNC mill or CNC milling center

		Core

		



		E. Operates a CNC lathe or CNC turning center

		Core

		







		Job Function 4: Generates and adjusts CNC programming 



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Develops, writes, and optimizes programs using CAD/CAM software

		Core

		



		B. Writes programs in G-code, M-code, or other code that fits the machine’s controller language

		Core

		



		C. Writes instruction sheets and cutter lists for a machine’s controller to guide setup and load the CNC program 

		Core

		



		D. Changes tool values, and replaces and qualifies tooling, as necessary

		Core

		



		E. Enters commands to retrieve pre-programmed instructions from a database 

		Core

		



		F. Conducts file management, including saving programs, loading programs, and modifying programs 

		Core

		



		G. Conducts computer simulations to ensure the program runs properly 

		Core

		



		H. Adjusts machine controls to correct for out-of-tolerance production errors

		Core

		



		I. Tests program to ensure errors have been fixed

		Core

		







		Job Function 5: Conducts general housekeeping and maintenance



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Keeps the duty station, tools, workbenches, and manual equipment clean and safe for work

		Core

		



		B. Inspects and assesses the general condition of an assigned machine tool

		Core

		



		C. Performs routine machine maintenance, including cleaning and lubrication, according to predetermined preventive maintenance schedule

		Core

		



		D. Troubleshoots common machine issues 

		Core

		



		E. Collaborates with the maintenance team on complex repairs to minimize machine downtime

		Core

		



		F. Monitors machines for standard system alerts, such as low oil, and performs necessary fix

		Core

		



		G. Monitors predictive maintenance systems to address potential issues and minimize machine downtime 

		Optional

		



		H. Maintains records of machine maintenance and performance

		Core

		



		I. Maintains records of tool inventory and orders replacements as necessary

		Core

		



		J. Demonstrates lean manufacturing techniques to reduce waste

		Core

		







		Job Function 6: Engages in career management and employee relations



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

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





		A. Demonstrates appropriate interpersonal skills in job performance evaluations, group communication and decisionmaking, and conflict resolution

		Core

		



		B. Completes continuing education and training and stays up to date with new technologies and process improvements, including artificial intelligence (AI) for predictive maintenance, automated loading and unloading, and digital twinning

		Core

		



		C. Learns other CNC programming languages as necessary for operating new machines 

		Core

		








Related Technical Instruction 

		CNC Set-Up Programmer—Milling and Turning

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

		ONET-SOC Code: 51-9162

RAPIDS Code: 1100CB 





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: No states require CNC programmers to be licensed or certified; however, many employers will give hiring preference to individuals who hold National Institute for Metalworking Skills (NIMS) certifications in CNC programming, setup, and operations. The National Occupational Competency Testing Institute (NOCTI) offers a credential in precision machining, which includes CNC programming, preparation, and operation. Some software and equipment manufacturers also offer certifications for CNC programmers and machinists. 



		Degree requirements for licensure or certification, if applicable: None



		Accreditation requirements of instructional provider for licensure or certification, if applicable: Not applicable



		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 Precision Machined Products Association offers educational resources, including online webinars, local events, and national events, to paying members (https://www.pmpa.org/events-education/schedule).

The Association for Manufacturing Technology partners with the Certified Manufacturing Technology Sales Engineer (CMTSE) program and the Society of Manufacturing Engineers to improve educational products and programs designed to enhance workforce development initiatives to sustain the manufacturing industry. Of these offerings, the premier event that the partnership boasts is the Smartforce Student Summit at IMTS, which features engaging hands-on activities, industry professional speakers, and live demonstrations (https://amtonline.org/smartforce).

Military: The Machinists apprenticeship program under the United Services Military Apprenticeship Program (USMAP) provides training related to the CNC Set-up Programmer occupation (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 CNC set-up programmers and other manufacturing industry professionals.

No-cost online providers: Online platforms, like Coursera, offer courses relevant to CNC set-up programmers 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 for CNC set-up programmers and professionals in related occupations.







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



		Some RTI providers may require individuals to demonstrate basic competency in mathematics and familiarity with computer systems prior to enrolling in CNC programming coursework.








		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 CNC programmer coursework.)



		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, 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.

· Demonstrate the ability to use various tools—including calipers, micrometers, and other devices—to take accurate, precise measurements.





 

		Machine Operation and Processes



		Hours: 30–45



		Sample learning objectives

· Explain the differences between milling, turning, drilling, and lathing, and the most common uses of each technique.

· Identify different kinds of machines that perform each of the above functions, and explain the advantages, disadvantages, and common usages of each.

· Demonstrate the ability to run CNC programs that drive milling, turning, lathing, and other machines.

· Demonstrate the ability to read and interpret engineering drawings to identify tolerances and ensure compliant part design.

· Demonstrate the ability to identify various cutting tools and explain how each is used in the CNC process.

· Demonstrate the ability to accurately take and record precision measurements.

· Explain the role of measurement tolerance in manufacturing high quality parts.

· Explain the requirements of an appropriate quality assurance/control program and demonstrate the ability to follow quality assurance protocols to evaluate accuracy of production. 

· Demonstrate the ability to adjust CNC-driven machinery to correct production to meet engineering tolerances.

· Explain the purpose and function of electric discharge machining (EDM), laser cutting, and plasma cutting.










		CAD/CAM Drawings in Manufacturing



		Hours: 20–30



		Sample learning objectives

Create two-dimensional (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.







		CNC Programming



		Hours: 45–60



		Sample learning objectives

· Explain the role of CNC programmers in the manufacturing/production of high-quality parts.

· Use a rectangular coordinate system to correctly identify or locate a series of points on a production plan.

· Demonstrate the ability to use basic CNC programming languages, such as G-codes, M-codes, N-codes, S-codes, and T-codes to develop accurate code.

· Demonstrate the ability to run a CNC program simulation to verify the accuracy of the tool path.

· Demonstrate the ability to load a CNC program into the machine’s controller and initiate production.

· Demonstrate the ability to modify code to improve production when parts or products do not meet tolerance requirements. 

· Identify the various applications and software packages available to develop and run CNC programs. 








		Improving Production Efficiency



		Hours: 20–30



		Sample learning objectives

· Explain the strategies used to optimize CNC machine performance.

· Discuss the role of process validation to ensure that manufactured parts meet required quality standards.

· Discuss the importance of accurate part holding to improve precision manufacturing of parts.

· Explain strategies used to reduce production/throughput time while enhancing production accuracy.







		Relevant military experience 



		Army

88L—Watercraft Engineer

91E—Allied Trades Specialist

91X—Maintenance Supervisor

91Z—Senior Maintenance Supervisor



Navy

HT—Hull Maintenance Technician

MR—Machinery Repairman



Marine Corps

2112—Precision Weapons Repairer/Technician

2161—Machinist







		Occupational insights 



		Of all CNC programmers, 5.6 percent are women and 94.4 percent are men.

The majority of numerical control programmers are White (68.2 percent), 14.7 percent are Hispanic or Latino, 6.0 percent are Asian, 5.4 percent are Unknown race/ethnicity 

(https://www.zippia.com/numerical-control-programmer-jobs/demographics). 









STATEMENT OF INDEPENDENCE 

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