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50-457-1 METAL FABRICATOR APPRENTICE
Description
Metal fabricator apprentices develop layouts and plan sequences of operations which apply trigonometry, stock thicknesses, machine and welding shrinkage and the physical properties of metals. They set-up and operate machine tools associated with fabrication. Apprentices will also learn to position, align, fit, and weld parts together using MIG and TIG, along with other welding processes. Learners in this program will build skills setting-up and operating brakes, rolls, shears, cutters, and drill presses. Workers in this trade design and construct templates and fixtures; and verify work compliance to specifications.
External Requirements
External Requirements Approved by Wisconsin DWD-BAS: 
8,000-hour apprenticeship
512 hours of paid related instruction
125 hours of unpaid related instruction
Work processes and Program Provisions for Metal Fabricator
Special provisions including introduction to welding, GTAW, and GMAW
OSHA 10, valid First Aid and CPR certification
Additional courses approved by the employer as required to complete total hour
Transition to Trainer course in final year
Source:  Metal Fabricator Exhibit A & Program Provisions approved October 2013 & and handout provided at the State Sheet Metal Committee meeting in October 2015.
Program Outcomes
	1
	Develop layouts

	2
	Plan sequence of operations

	3
	Set-up machine tools

	4
	Operate machine tools associated with fabricating

	5
	Position, align, fit and weld parts together

	6
	Set-up and operate fabrication machines

	7
	Design and construct templates and fixtures

	8
	Apply shop procedures including OSHA health safety

	9
	Work independently

	10
	Verify conformance with specifications

	11
	Produce parts used in manufacturing



50-547-1 Metal Fabricator Apprenticeship Related Instruction [2015-16]
Description
This program configuration provides a sequence of courses as a model for related instruction in the metal fabricator apprenticeship. The model aligns related instructor for this trade in several ways. The model includes: 
1. alignment with DWD-BAS state training standards of 512 hours of paid related instruction in 4 years [Approved June 2014] plus additional special provisions for other related instruction as noted.
2. aligns curriculum practices across colleges 
3. aligns college curricula with WTCS curriculum standards 
4. aligns related instruction with the Industrial Sheet Metal Fabricator Apprenticeship at LTC.
 
The model illustrates a maximum of 64 hours and 2 credits per course per semester (term) or the equivalent of 4 hours of PRI per week.  Colleges may interpret and implement the model as needed to meet local needs as long as the total hours are met.  
Credits
	Total Credits
	16


Term 1
	Course #
	Course Title
	Credits

	50-457-700
	Math & Measurement for Metal Fabricator Apprentices
	1

	50-457-701
	Layout Basics for Metal Fabricator Apprentices
	1


Term 2
	Course #
	Course Title
	Credits

	50-457-702
	Applied Layout & Fabrication Basics for Metal Fabricator Apprentices
	2


Term 3
	Course #
	Course Title
	Credits

	50-457-703
	Applied Math for Layout and Pattern Development for Metal Fabricator Apprentices
	1

	50-457-704
	Pattern Development & Fabrication for Metal Fabricator Apprentices
	1


Term 4
	Course #
	Course Title
	Credits

	50-457-705
	Industrial Print Reading for Metal Fabricator Apprentices
	1

	50-457-706
	Applied Print Reading for Metal Fabricator Apprentices
	1


Term 5
	Course #
	Course Title
	Credits

	50-457-707
	Applied Quality for Metal Fabrication Apprentices
	1

	50-457-708
	Fabrication Machines for Metal Fabricator Apprentices 
	1


Term 6
	Course #
	Course Title
	Credits

	50-457-709
	Welding Metallurgy for Metal Fabrication Apprentices
	1

	50-457-710
	Fabrication Technologies for Metal Fabrication Apprentices
	1


Term 7
	Course #
	Course Title
	Credits

	50-457-720
	Lagging for Metal Fabrication Apprentices
	1

	50-457-721
	CNC Programming for Metal Fabrication Apprentices
	1


Term 8
	Course #
	Course Title
	Credits

	50-457-712
	Project Management for Metal Fabrication Apprentices
	1

	50-457-713
	Metal Fabricator Apprentice Capstone Project
	1


Term - Other
	Course #
	Course Title
	Credits

	47-455-455
	Transition to Trainer:  Your Role as a Journey Worker
	


Program Course List
	Number
	Title
	Credits
	Description
	Pre/Corequisites

	50-457-700
	Math & Measurement for Metal Fabricator Apprentices
	1
	Math skills and measurement techniques are explored in this course and applied to trade work processes.
	 

	50-457-701
	Layout Basics for Metal Fabricator Apprentices
	1
	Basics of layout are examined in this course. Learning outcomes will also introduce the apprentice to the sheet metal industry while they learn about craftsmanship and quality. Skills related to use of drafting tools, equipment and materials will be explored. AutoCAD concepts will be introduced.
	 

	50-457-702
	Applied Layout & Fabrication Basics for Metal Fabricator Apprentices
	2
	Course focuses on layout and fabrication.  Learning outcomes introduce the apprentice to parallel line, radial line, and triangulation pattern development.  Skill building involving commonly used layout principles is included. Soldering techniques are explored.
	 

	50-457-703
	Applied Math for Layout and Pattern Development for Metal Fabricator Apprentices
	1
	Math will be applied to layout and pattern development in this course.  Apprentices will explore how to organize their time, and learn how to use scientific calculators to solve geometry and trigonometry related problems.  Course explores how every day math equations apply to job duties and work processes.
	 

	50-457-704
	Pattern Development & Fabrication for Metal Fabricator Apprentices
	1
	Course learning outcomes will expand on the apprentice's ability to use math and build skills in pattern development.  In addition, concepts related to using patterns for fabrication will be examined.
	 

	50-457-705
	Industrial Print Reading for Metal Fabricator Apprentices
	1
	Apprentices will build skills interpreting industrial prints used in metal fabrication or machine shops and manufacturing settings.
	 

	50-457-706
	Applied Print Reading for Metal Fabricator Apprentices
	1
	Solve industrial fabrication problems using shop math, prints, and tools of the trade.
	 

	50-457-707
	Applied Quality for Metal Fabrication Apprentices
	1
	Precision measurement, inspection, interpreting tolerances and complying with product specifications are examined in this course. In addition, quality concepts will be applied to metal fabrication work processes and job tasks. Awareness of how industrial quality initiatives such as ISO, TQM, GD&T, and SPC relate to metal fabrication is also examined in this course.
	 

	50-457-708
	Fabrication Machines for Metal Fabricator Apprentices 
	1
	Industrial metal fabrication machines are examined in this course and apprentices will explore concepts related to equipment and tooling. Theory and principles will be applied to newer technologies found in modern manufacturing environments. Finishing techniques including polishing and grinding are also explored.
	 

	50-457-709
	Welding Metallurgy for Metal Fabrication Apprentices
	1
	Course explores the application of welding and metallurgical principles to metal fabrication. Apprentices will examine heat’s impact on metal and concepts associated with joining metal parts.
	 

	50-457-710
	Fabrication Technologies for Metal Fabrication Apprentices
	1
	Automation and advanced industrial fabrication technologies are reviewed in this course.  Apprentices will apply industrial production concepts of metal fabrication technologies to job duties and work processes performed by the trade.   CAD, CAM, CNC, robotics, and automation related competencies are included in this course.
	 

	50-457-712
	Project Management for Metal Fabrication Apprentices
	1
	Course explores concepts related to total quality management and examines effective project management associated with metal fabrication.
	 

	50-457-713
	Metal Fabricator Apprentice Capstone Project
	1
	Course provides an opportunity for apprentices to demonstrate skill mastery developed during their apprenticeship. Apprentices will apply skills needed to produce a final project. Course competencies will expect the apprentice to identify, design, and fabricate a project during and outside of class time.
	 

	50-457-720
	Lagging for Metal Fabrication Apprentices
	1
	Lagging is the finishing material (steel or aluminum) used to cover many types of insulation, especially on large flat surfaces such as boiler walls, flues, ducts, precipators, selective catalytic reduction systems, baghouses, windboxes or fans. Also known as cladding or sheet metal, lagging ranges and usually does not include a vapor barrier. Lagging applications for stainless steel products will be explored. Applications for tanks, trucks, food processing, and both indoor and outdoor customer requirements will be examined in this course.
	 

	50-457-721
	CNC Programming for Metal Fabrication Apprentices
	1
	Course explores how to interface CAD and troubleshooting CNC programs. Apprentices will learn to identify programming requirements for machine operations and sequences, and match material types and thickness specifications to CNC programming.
	 

	47-455-455
	Transition to Trainer:  Your Role as a Journey Worker
	
	Apprenticeship training is a collaborative partnership: employer and employee associations, government, and educational institutions each play a part. In reality, most learning takes place through the daily interaction between an apprentice and his/her co-workers. Surveys have shown that the apprentices are least satisfied with the on-the-job portion of their training--particularly the ability of journey level workers and supervisors to pass on their knowledge of the trade. 

You have already learned to use the tools of your chosen trade. In this workshop you will be introduced to a new set of basic tools--the tools of a jobsite trainer. You will explore the skills that are necessary to be an effective trainer, discover how to deliver hands-on training, and examine the process for giving useful feedback. During the workshop you will build a Training Toolkit to take back to your work on the job.
	 


 

50-457-700  Math & Measurement for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Math skills and measurement techniques are explored in this course and applied to trade work processes.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Explore an overview of the trade and industrial sheet metal work processes

	2.
	Compare hand tools and their proper uses

	3.
	Measure parts and metal stock using hand devices and instruments

	4.
	Apply math principles to trade work processes



50-457-701  Layout Basics for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Basics of layout are examined in this course. Learning outcomes will also introduce the apprentice to the sheet metal industry while they learn about craftsmanship and quality. Skills related to use of drafting tools, equipment and materials will be explored. AutoCAD concepts will be introduced.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Investigate basic fundamental concepts of fabrication on metal

	2.
	Use drafting tools and materials

	3.
	Demonstrate basic layout techniques

	4.
	Apply layout tools, terms, and principles

	5.
	Fabricate simple fittings with metal


 

50-457-702  Applied Layout & Fabrication Basics for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Course focuses on layout and fabrication.  Learning outcomes introduce the apprentice to parallel line, radial line, and triangulation pattern development.  Skill building involving commonly used layout principles is included. Soldering techniques are explored.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	2

	
	Total Hours
	64


Course Competencies
	1.
	Demonstrate parallel line layout & fabricate a part from the layout

	2.
	Demonstrate radial line layout & fabricate a part from the layout

	3.
	Demonstrate triangulation pattern layout & fabricate a part from the layout

	4.
	Solder parts and fittings following industry accepted standards



50-457-703  Applied Math for Layout and Pattern Development for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Math will be applied to layout and pattern development in this course.  Apprentices will explore how to organize their time, and learn how to use scientific calculators to solve geometry and trigonometry related problems.  Course explores how every day math equations apply to job duties and work processes.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Compute values using a scientific calculator

	2.
	Solve trig problems using math and every day equations

	3.
	Solve pattern development and fabrication math problems for round tee's

	4.
	Solve pattern development and fabrication math problems for round elbows

	5.
	Solve pattern development and fabrication math problems for round tapers

	6.
	Solve pattern development and fabrication math problems for roof jacks

	7.
	Describe the math involved in pattern development and fabrication of square to round transitions

	8.
	Describe the math required for pattern development and fabrication of specialty transitions

	9.
	Describe the math required for pattern development and fabrication of round Y-branches




50-457-704  Pattern Development & Fabrication for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Course learning outcomes will expand on the apprentice's ability to use math and build skills in pattern development.  In addition, concepts related to using patterns for fabrication will be examined.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Apply pattern development and fabrication to round Y-branches

	2.
	Apply pattern development and fabrication to round elbows

	3.
	Apply pattern development and fabrication to round tapers

	4.
	Apply pattern development and fabrication to roof jacks

	5.
	Apply pattern development and fabrication to square to rounds

	6.
	Apply pattern development and fabrication to transitions

	7.
	Apply pattern development and fabrication to round tee's

	8.
	Apply basic concepts for organizing time and meeting deadlines



50-457-705  Industrial Print Reading for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Apprentices will build skills interpreting industrial prints used in metal fabrication or machine shops and manufacturing settings.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Build speed and accuracy using scales for making and reading prints

	2.
	Apply the principles of orthographic projection

	3.
	Interpret symbols found on industrial prints for various metal fabrication jobs

	4.
	Identify welding procedures from symbols found on prints

	5.
	Compare standards abbreviations used in metal fabrication

	6.
	Apply print information to estimating costs for various metal fabrication jobs



50-457-706  Applied Print Reading for Metal Fabricator Apprentices
Course Outcome Summary
Course Information
	
	Description
	Solve industrial fabrication problems using shop math, prints, and tools of the trade.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Apply print reading skills to welding jobs

	2.
	Interpret tolerances and quality specifications found on industrial prints

	3.
	Apply print information and math formulas to calculate costs for various metal fabrication jobs

	4.
	Analyze specific metal fabrication requirements based on information found on industrial prints

	5.
	Compare technical data found on prints to design metal fabricated part and product work plans

	6.
	List the sequence of operations required to produce metal fabricated parts and products for given situations



50-457-707  Applied Quality for Metal Fabrication Apprentices
Course Outcome Summary
Course Information
	
	Description
	Precision measurement, inspection, interpreting tolerances and complying with product specifications are examined in this course. In addition, quality concepts will be applied to metal fabrication work processes and job tasks. Awareness of how industrial quality initiatives such as ISO, TQM, GD&T, and SPC relate to metal fabrication is also examined in this course.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Apply total quality management concepts to metal fabrication

	2.
	Solve industrial fabrication quality problems using shop math

	3.
	Interpret quality related specifications found on industrial prints used in a machine shop or manufacturing setting

	4.
	Explore geometric dimensioning and tolerancing

	5.
	Summarize layout methods for precision and commercial tolerances

	6.
	Relate various quality initiatives to metal fabrication and industrial sheet metal



50-457-708  Fabrication Machines for Metal Fabricator Apprentices 
Course Outcome Summary
Course Information
	
	Description
	Industrial metal fabrication machines are examined in this course and apprentices will explore concepts related to equipment and tooling. Theory and principles will be applied to newer technologies found in modern manufacturing environments. Finishing techniques including polishing and grinding are also explored.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Apply safe work practices to machine shops and manufacturing settings

	2.
	Examine fabrication machine set-up

	3.
	Interpret industrial prints for machining operations performed in a machine shop or manufacturing setting

	4.
	Compare basic machining operations

	5.
	Compare basic fabrication operations

	6.
	Compare drilling operations

	7.
	Investigate lathe operations

	8.
	Summarize milling machining

	9.
	Explore punch presses used in metal fabrication

	10.
	Compare jigs & fixtures

	11.
	Examine cutting tools, equipment & processes

	12.
	Compare grinding and polishing techniques used to finish metal parts



50-457-709  Welding Metallurgy for Metal Fabrication Apprentices
Course Outcome Summary
Course Information
	
	Description
	Course explores the application of welding and metallurgical principles to metal fabrication. Apprentices will examine heat’s impact on metal and concepts associated with joining metal parts.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Compare various types of metals and their industrial applications 

	2.
	Relate metallurgical principles to welding work processes

	3.
	Apply metallurgical concepts to mechanical stresses involved in fabrication

	4.
	Relate metallurgical principles to assembly work processes

	5.
	Compare metallurgical principles involved in heat treating

	6.
	Examine distortion control techniques to job setup operations & according to job specifications



50-457-710  Fabrication Technologies for Metal Fabrication Apprentices
Course Outcome Summary
Course Information
	
	Description
	Automation and advanced industrial fabrication technologies are reviewed in this course.  Apprentices will apply industrial production concepts of metal fabrication technologies to job duties and work processes performed by the trade.   CAD, CAM, CNC, robotics, and automation related competencies are included in this course.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Examine industrial prints used for automation and CNC 

	2.
	Create CAD drawings for metal fabrication & industrial sheet metal parts

	3.
	Examine CAM applications and operations

	4.
	Examine robotics applications and metal fabrication technologies

	5.
	Summarize the advantages and disadvantages of automation technologies



50-457-712  Project Management for Metal Fabrication Apprentices
Course Outcome Summary
Course Information
	
	Description
	Course explores concepts related to total quality management and examines effective project management associated with metal fabrication.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Interpret industrial metal fabrication plans and specifications for effective project management

	2.
	Compare primary shapes of stock metal used in industrial sheet metal

	3.
	Compute the weight of stock metal components represented in an industrial print/drawing

	4.
	Estimate the cost of stock metal components represented in an industrial print/drawing

	5.
	Investigate effective project management



50-457-713  Metal Fabricator Apprentice Capstone Project
Course Outcome Summary
Course Information
	
	Description
	Course provides an opportunity for apprentices to demonstrate skill mastery developed during their apprenticeship. Apprentices will apply skills needed to produce a final project. Course competencies will expect the apprentice to identify, design, and fabricate a project during and outside of class time.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Apply concepts and principles learned in the apprenticeship

	2.
	Identify a hands-on project that demonstrates the skills learned in the apprenticeship

	3.
	Design the project

	4.
	Estimate project costs based on scope of work

	5.
	Identify work to be performed

	6.
	Layout material

	7.
	Fabricate parts

	8.
	Assemble sub-components

	9.
	Inspect work

	10.
	Verify compliance

	11.
	Reflect on how the project was managed from beginning to end

	12.
	Seek feedback for improvement



50-457-720  Lagging for Metal Fabrication Apprentices
Course Outcome Summary
Course Information
	
	Description
	Lagging is the finishing material (steel or aluminum) used to cover many types of insulation, especially on large flat surfaces such as boiler walls, flues, ducts, precipators, selective catalytic reduction systems, baghouses, windboxes or fans. Also known as cladding or sheet metal, lagging ranges and usually does not include a vapor barrier. Lagging applications for stainless steel products will be explored. Applications for tanks, trucks, food processing, and both indoor and outdoor customer requirements will be examined in this course.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Explore basic introductory lagging concepts

	2.
	Compare lagging materials & job specifications

	3.
	Classify tools & equipment used in lagging

	4.
	Relate metal fabrication work practices and sequence of operations to lagging

	5.
	Apply layout & pattern development to lagging

	6.
	Determine troubleshooting techniques for solving lagging related problems



50-457-721  CNC Programming for Metal Fabrication Apprentices
Course Outcome Summary
Course Information
	
	Description
	Course explores how to interface CAD and troubleshooting CNC programs. Apprentices will learn to identify programming requirements for machine operations and sequences, and match material types and thickness specifications to CNC programming.

	
	Instructional Level
	Technical Diploma

	
	Total Credits
	1

	
	Total Hours
	32


Course Competencies
	1.
	Examine CNC machining technologies used in metal fabrication

	2.
	Compare CNC set-up and operations

	3.
	Explore CNC programming & codes

	4.
	Demonstrate programming skills for CNC metal fabrication equipment & applications



47-455-455  Transition to Trainer:  Your Role as a Journey Worker
Course Outcome Summary
Course Information
	
	Description
	Apprenticeship training is a collaborative partnership: employer and employee associations, government, and educational institutions each play a part. In reality, most learning takes place through the daily interaction between an apprentice and his/her co-workers. Surveys have shown that the apprentices are least satisfied with the on-the-job portion of their training--particularly the ability of journey level workers and supervisors to pass on their knowledge of the trade. 

You have already learned to use the tools of your chosen trade. In this workshop you will be introduced to a new set of basic tools--the tools of a jobsite trainer. You will explore the skills that are necessary to be an effective trainer, discover how to deliver hands-on training, and examine the process for giving useful feedback. During the workshop you will build a Training Toolkit to take back to your work on the job.

	
	Total Hours
	8


Course Competencies
	1.
	Value your role as a journey worker trainer

	2.
	Serve as a mentor and job coach

	3.
	Foster a positive work environment by acting as an ally/advocate

	4.
	Provide hands-on skills training

	5.
	Provide feedback on apprentice performance
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