
YA Manufacturing to RA Machine Tool Competency Crosswalk
This document is intended to serve as a guide for manufacturing employers and instructors when comparing the work skills of youth apprentices to those required of registered apprentices in the Machine Tool Trades program.  It compares the Machine Tool Trades Apprenticeship On-the-Job Training Core (Job Book) with the Required Skills Curriculum of the Manufacturing Youth Apprenticeship Program - Machining Pathways (Competency Checklist).  
Based on the comparability of skills demonstrated by this checklist, the Wisconsin State Apprenticeship Advisory Committee for Machine Tool Trades recommends that incoming Registered Apprentices be given work hour credit for 50 to 100 percent of the hours they worked as Youth Apprentices.  The Registered Apprenticeship sponsor and Apprenticeship Training Representative are intended to use this crosswalk, in combination with a Youth Apprentice's complete Competency Checklist, to make a specific recommendation for credit awards based on the competencies the Youth Apprentice performed.  The Registered Apprenticeship sponsor and Apprenticeship Training Representative have the authority to make final determinations of credit.
Keep the following in mind when evaluating the Manufacturing Youth Apprenticeship Program:

· Manufacturing YA Units 1, 2, 3 must be completed by all Manufacturing YA students.  Students must also complete one of Units 4-9, or two of these units for a Level Two YA student. 

· Students are allowed to mix and match any of Units 4-9 within the Manufacturing Cluster, at the discretion of their employer.

· Manufacturing YA Unit 6 (Machining) applies to one of the following machines: Grinder, Machine Center, or Lathe.  A Level Two Machining YA student would complete Unit 6 again for a different process. They would not be expected by state standards to know all three machines, although the employer may train them in additional competencies if appropriate
· Competencies from Manufacturing YA Units 7, 8 and 9 are included when appropriate, but youth apprentices following the Machining pathway would not necessarily complete these competencies as part of the YA program.  

The required Manufacturing YA units are listed at the end of the document (Appendix A).

I.    Precision Measurement
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Lays out and verifies dimensions of parts, using precision measuring and marking instruments and knowledge of general mathematics and trigonometry
	1(1) Apply academic knowledge
3(2) Measure using various instruments 

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements
2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice applies layout ink to the part to provide visible layout lines
	

	o    the part will have clear layout lines that are struck only once
	

	o    apprentice cleans and deburrs the work pieces plus the work holding equipment
	6(12) Shutdown machining process
6(13) Clean up 

6(14) Use hand tools – deburr using hand tools

	o    all punch marks are single struck and centered on intersections
	

	o    all dimensions will be held to the required tolerances
	6(10) Monitor machining product & process specifications – pieces are ground to specified tolerances 



	o    the part will have narrow singular intersecting lines at any points of tangency
	

	o    the bolt circle and hole locations are clearly marked
	

	2.  Measures, examines and tests product to detect defects and ensure conformance to specifications
	3(4) Practice quality assurance principles
6(5) Perform safety checks

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice can locate specific tolerances for a given job or task
	3(2) Measure using various instruments – consider the degree of precision required by the part feature

	o    apprentice measures to within the required tolerance for a precision or a semi-precision application
	3(2) Measure using various instruments – measure correctly and accurately with gages, calipers, micrometers, semi-precision and precision layout tools, and digital gauges

	o    apprentice cleans and adjusts the measuring instrument prior to using it
	3(2) Measure using various instruments – clean and adjust measuring instrument prior to use

	o    apprentice validates that the instrument has been calibrated according to the employers procedures and or company policy as applicable
	3(2) Measure using various instruments – verify equipment is current for preventative maintenance and/or calibration

	o    apprentice stores the measuring equipment safely and carefully in the correct location
	3(2) Measure using various instruments – calibrate, clean and store measuring instruments properly as required

	o    apprentice can accurately determine if a part or material conforms to given specifications for a job
	3(2) Measure using various instruments – confirm measurement to given specification

	3.  Confers with engineering, supervisory and manufacturing personnel to exchange technical information
	1(3) Apply manufacturing industry knowledge
3(4) Practice quality assurance principles

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice works as a team member to prepare or exchange technical reports
	1(6) Cooperate with others in a team setting 

	o    apprentice works with a team to provide machining information and perform statistical data calculations
	1(7) Think critically 

3(4) Practice quality assurance principles

6(10) Monitor machining product & process specifications 

6(11) Process production documents – document processing data on items such as labor, quality, quantity and time

	o    apprentice performs necessary/required statistical calculations
	

	o    apprentice can make a case for or against a particular design or process when conferring with engineering
	1(7) Think critically – Present ideas for critical evaluation



	o    apprentice communicates using concise and specific language
	1(4) Communicate effectively – uses effective oral communication skills

	o    apprentice communicates respecting the position of others
	1(4) Communicate effectively – communicate in bias-free manner

	o    apprentice is open to a variety of ideas and approaches
	1(4) Communicate effectively – listen actively to others

	o    apprentice keeps track of the conference results and lives up to their own responsibilities as a result of the conference
	1(5) Act professionally – evaluate work goals periodically with worksite professional


II.    Jigs and Fixtures
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Fabricates, assembles and modifies tooling, such as jigs, fixtures, templates, molds or dies to produce parts and assemblies to specification
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice plans the job with minimum amount of instruction
	6(6) Assist to perform set up – assemble manufacturing equipment, install work holding devices so they are secure

	o    apprentice completes the task with minimum instruction
	

	o    apprentice can explain the process plan
	6(1) Read machining technical drawings & work orders
6(2) Interpret machining symbols & procedures

	o    apprentice can explain the job activities
	6(1) Read machining technical drawings & work orders

6(2) Interpret machining symbols & procedures

	o    apprentice can define what a jig or fixture is
	3(3) Operate tools and equipment safely – define jig or fixture

	o    apprentice can explain two classes of jigs or fixtures
	

	o    apprentice can give examples of open and closed jigs
	3(3) Operate tools and equipment safely – compare open and closed jigs

	o    apprentice can give examples of manufacturing processes that use fixtures
	3(3) Operate tools and equipment safely – give examples of manufacturing processes that use fixtures

	o    apprentice can interpret the functions and elements of a fixture from an engineering drawing
	6(1) Read machining technical drawings & work orders – interpret machining symbols and procedure

	o    apprentice can describe the types of tool components
	3(3) Operate tools and equipment safely – List tools and equipment used at worksite

	o    apprentice jig selection is appropriate for the given job
	

	o    the produced jig and or fixture meets customer specifications
	

	2.  Designs fixtures, tooling and experimental parts to meet special engineering/production needs
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice design will be able to comply with safe practices once manufactured
	

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice designs the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    designed tooling or experimental part meets customer specifications
	

	o    apprentice develops a sequence of operations
	

	o    the design includes a bill of materials
	

	o    the design includes a setup sheet
	

	o    the design incorporates elements of an effective tool design
	


III.    Milling Machines
1
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Selects, aligns and secures holding fixtures, cutting tools, attachments, accessories and materials onto machine tool
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment


	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice can distinguish between general purpose, modular, and special purpose workholding equipment
	6(3) Identify set up – Compare and contrast conventional machining to automated machining

	o    apprentice can distinguish between locating a part, supporting a part, and clamping a part
	

	o    apprentice can select an appropriate workholding device for the work piece and the machine that will be doing the machining
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment

	o    apprentice can list the typical workholding devices for each milling machine type
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can list advantages and disadvantages for the various workholding devices
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can install the workholding device so that it is secure
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	o    apprentice sets up the workholding device so that it will be aligned and does not interfere with the milling machine or tooling
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	2.  Designs/fabricates/installs fixtures, tooling and experimental parts to meet special engineering/production needs.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice's design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice can use a graphic-based software package to develop a program needed to produce the tooling, part or experimental part as designed
	

	o    apprentice can design the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    apprentice's design will comply with safe practices when manufactured
	

	o    the designed tooling or experimental part meets the customer specifications and expectations
	

	3.  Calculates and sets controls to regulate machining, or enters commands to retrieve, input or edit computerized machine control media.
	6(15) Use CNC equipment

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice reviews documentation to acquire the information necessary for production of the part
	6(15) Use CNC equipment – Review plan sheet/work order for work holding devices, cutting tools, reference points, and machining sequence

	o    apprentice makes the required calculations for setting controls to regulate machine accurately
	6(15) Use CNC equipment – Develop a CNC set-up plan with appropriate program codes and coordinates

	o    apprentice loads the program into the computer/machine
	6(15) Use CNC equipment – Write and/or test CNC program

	o    apprentice sets the origin, installs tooling, and sets tool offsets without errors
	6(15) Use CNC equipment – Monitor and adjust tool wear offset

	o    apprentice performs a tape measure verification
	

	o    apprentice performs a dry run to check for program errors
	6(15) Use CNC equipment – Machine a piece utilizing CNC methods

	o    apprentice uses all available measures to avoid crashes
	6(17) Document equipment use and/or operational problems

	o    apprentice is able to use the file menu within an application program
	1(10) Use basic technology

	o    apprentice is able to get to files by following the path through multiple layers of folders
	1(10) Use basic technology

	4.  Operates and adjusts the machine tool to produce quality product efficiently and economically.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice locates proper technical references for the specific machine operation
	6(1) Read machining technical drawings & work orders – review technical drawing, gather reference materials as needed

	o    apprentice makes adjustments necessary to maintain or improve machine operation in accordance with technical references for the specific machine
	6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice can identify on the machine, name, and explain the function of each specific control necessary for the operation of the specific machine
	6(5) Perform safety checks – review machining procedure to be used, review safety requirements, verify safety equipment and Personal Protective Equipment needed for machining process 

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

	o    apprentice monitors machine efficiency and can recommend changes when and or where they recognize efficiency deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating
6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice  monitors the machining process for quality production and can recommend changes when and or where they recognize quality deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	5.  Cleans, lubricates and maintains machines, tools and equipment to remove grease, rust, debris and foreign matter.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 

8(MR1)

	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents


IV.    Drilling Machines
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Selects, aligns and secures holding fixtures, cutting tools, attachments, accessories and materials onto machine tool
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment



	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice can distinguish between general purpose, modular, and special purpose workholding equipment
	6(3) Identify set up – Compare and contrast conventional machining to automated machining

	o    apprentice can distinguish between locating a part, supporting a part, and clamping a part
	

	o    apprentice can select an appropriate workholding device for the work piece and the machine that will be doing the machining
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment

	o    apprentice can list the typical workholding devices for each drilling machine type
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can list advantages and disadvantages for the various workholding devices
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can install the workholding device so that it is secure
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	o    apprentice sets up the workholding device so that it will be aligned and does not interfere with the drilling machine or tooling
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	2.  Designs/fabricates/installs fixtures, tooling and experimental parts to meet special engineering/production needs.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice's design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice can use a graphic-based software package to develop a program needed to produce the tooling, part or experimental part as designed
	

	o    apprentice can design the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    apprentice's design will comply with safe practices when manufactured
	

	o    the designed tooling or experimental part meets the customer specifications and expectations
	

	o    apprentice completes calculations with a minimum amount of instruction
	

	o    apprentice calculations are accurate to within the tolerance required by the task
	

	3.  Operates and adjusts the machine tool to produce quality product efficiently and economically.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice locates proper technical references for the specific machine operation
	6(1) Read machining technical drawings & work orders – review technical drawing, gather reference materials as needed

	o    apprentice makes adjustments necessary to maintain or improve machine operation in accordance with technical references for the specific machine
	6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice can identify on the machine, name, and explain the function of each specific control necessary for the operation of the specific machine
	6(5) Perform safety checks – review machining procedure to be used, review safety requirements, verify safety equipment and Personal Protective Equipment needed for machining process 

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

	o    apprentice monitors machine efficiency and can recommend changes when and or where they recognize efficiency deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice  monitors the machining process for quality production and can recommend changes when and or where they recognize quality deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice sets controls with a minimum amount of instruction
	

	4.  Cleans, lubricates and maintains machines, tools and equipment to remove grease, rust, debris and foreign matter.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 

8(MR1)

	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents



V.    Turning Machines
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Selects, aligns and secures holding fixtures, cutting tools, attachments, accessories and materials onto machine tool
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment



	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice can distinguish between general purpose, modular, and special purpose workholding equipment
	6(3) Identify set up – Compare and contrast conventional machining to automated machining

	o    apprentice can distinguish between locating a part, supporting a part, and clamping a part
	

	o    apprentice can select an appropriate workholding device for the work piece and the machine that will be doing the machining
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment

	o    apprentice can list the typical workholding devices for each turning machine type
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can list advantages and disadvantages for the various workholding devices
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can install the workholding device so that it is secure and balanced
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	o    apprentice can set up the workholding device so that it will be aligned, balanced and does not interfere with the turning machine or tooling
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	2.  Designs/fabricates/installs fixtures, tooling and experimental parts to meet special engineering/production needs.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice's design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice can use a graphic-based software package to develop a program needed to produce the tooling, part or experimental part as designed
	

	o    apprentice designs the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    apprentice's design will comply with safe practices when manufactured
	

	o    designed tooling or experimental part meets customer specifications
	

	3.  Calculates and sets controls to regulate machining, or enters commands to retrieve, input or edit computerized machine control media.
	6(15) Use CNC equipment

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice reviews documentation to acquire the information necessary for production of the part
	6(15) Use CNC equipment – Review plan sheet/work order for work holding devices, cutting tools, reference points, and machining sequence

	o    apprentice makes the required calculations for setting controls to regulate machine
	6(15) Use CNC equipment – Develop a CNC set-up plan with appropriate program codes and coordinates

	o    apprentice calculations for setting controls to regulate machine are accurate
	

	o    apprentice loads the program into the computer/machine 
	6(15) Use CNC equipment – Write and/or test CNC program

	o    apprentice sets the origin, installs tooling, and sets tool offsets without errors
	6(15) Use CNC equipment – Monitor and adjust tool wear offset

	o    apprentice performs a tape measure verification
	

	o    apprentice performs a dry run to check for program errors
	6(15) Use CNC equipment – Machine a piece utilizing CNC methods

	o    apprentice uses all available measures to avoid crashes
	6(17) Document equipment use and/or operational problems

	o    apprentice is able to use the file menu within an application program
	1(10) Use basic technology

	o    apprentice is able to get to files by following the path through multiple layers of folders
	1(10) Use basic technology

	4.  Operates and adjusts the machine tool to produce quality product efficiently and economically.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice locates proper technical references for machine operation
	6(1) Read machining technical drawings & work orders – review technical drawing, gather reference materials as needed

	o    apprentice ensures that the specific machine that they are operating is safe for work
	6(5) Perform safety checks

	o    apprentice makes adjustments necessary to maintain or improve machine operation in accordance with technical references for the specific machine
	6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice can identify on the machine, name, and explain the function of each specific control necessary for the operation of the specific machine
	6(5) Perform safety checks – review machining procedure to be used, review safety requirements, verify safety equipment and Personal Protective Equipment needed for machining process 

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

	o    apprentice monitors machine efficiency and can recommend changes when and or where they recognize efficiency deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice  monitors the machining process for quality production and can recommend changes when and or where they recognize quality deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	5.  Cleans, lubricates and maintains machines, tools and equipment to remove grease, rust, debris and foreign matter.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 
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	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents



VI.    Grinding Machines
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Selects, aligns, secures and balances abrasive tools, holding fixtures, attachments, accessories and materials onto machine tool.
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice can explain and demonstrate the importance of why a grinding wheel must be dressed, rung and balanced
	6(4) Identify various types of grinding wheels and their applications
6(6) Mount, dress, and balance selected grinding wheel for the operation

	o    apprentice can explain and demonstrate dressing the selected abrasive tool for the applicable operation 
	6(6) Mount, dress, and balance selected grinding wheel for the operation

	o    apprentice can distinguish between general purpose, modular, and special purpose workholding equipment
	6(3) Describe conventional machining process characteristics, advantages and limitations of grinding machines

	o    apprentice can distinguish between locating a part, supporting a part, and clamping a part
	

	o    apprentice can select an appropriate abrasive tool and workholding device for the work piece and the machine that will be doing the machining
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment

	o    apprentice can list the typical workholding devices for each grinding machine type
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can list advantages and disadvantages for the various workholding devices
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can install the workholding device so that it is secure
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	o    apprentice sets up the workholding device so that it will be aligned and does not interfere with the machine safety guarding
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	2.  Designs/fabricates/installs fixtures, tooling and experimental parts to meet special engineering/production needs.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice's design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice can use a graphic-based software package to develop a program needed to produce the   tooling, part or experimental part as designed
	

	o    apprentice can design the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    apprentice's design will comply with safe practices when manufactured
	

	o    the designed tooling or experimental part meets the customer specifications and expectations
	

	3.  Calculates and sets controls to regulate machining, or enters commands to retrieve, input or edit computerized machine control media.
	6(15) Use CNC equipment

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice reviews documentation to acquire the information necessary for production of the part
	6(15) Use CNC equipment – Review plan sheet/work order for work holding devices, cutting tools, reference points, and machining sequence

	o    apprentice makes the required calculations for setting controls to regulate machine accurately
	6(15) Use CNC equipment – Develop a CNC set-up plan with appropriate program codes and coordinates

	o    apprentice loads the program into the computer/machine
	

	o    apprentice sets the origin, installs tooling, and sets tool offsets without errors
	6(15) Use CNC equipment – Write and/or test CNC program

	o    apprentice performs a tape measure verification
	6(15) Use CNC equipment – Monitor and adjust tool wear offset

	o    apprentice performs a dry run to check for program errors
	6(15) Use CNC equipment – Machine a piece utilizing CNC methods

	o    apprentice uses all available measures to avoid crashes
	6(17) Document equipment use and/or operational problems

	o    apprentice is able to use the file menu within an application program
	1(10) Use basic technology

	o    apprentice is able to get to files by following the path through multiple layers of folders
	1(10) Use basic technology

	4.  Operates and adjusts the machine tool to produce quality product efficiently and economically.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice locates proper technical references for the specific machine operation
	6(1) Read machining technical drawings & work orders – review technical drawing, gather reference materials as needed

	o    apprentice makes adjustments necessary to maintain or improve machine operation in accordance with technical references for the specific machine
	6(5) Perform safety checks

	o    apprentice can identify on the machine, name, and explain the function of each specific control necessary for the operation of the specific machine
	6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice keeps work stations and tools clean and safe for work
	6(5) Perform safety checks – review machining procedure to be used, review safety requirements, verify safety equipment and Personal Protective Equipment needed for machining process 

	o    apprentice monitors machine efficiency and can recommend changes when and or where they recognize efficiency deteriorating
	2(2) Maintain a safe work environment

	o    apprentice  monitors the machining process for quality production and can recommend changes when and or where they recognize quality deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	5.  Cleans, lubricates and maintains machines, tools and equipment to remove grease, rust, debris and foreign matter.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 
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	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents



VII.    Cut-Off Machines
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Selects, aligns and secures holding fixtures, cutting tools, attachments, accessories and materials onto machine tool.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice can distinguish between general purpose, modular, and special purpose workholding equipment
	6(3) Identify set up – Compare and contrast conventional machining to automated machining

	o    apprentice can distinguish between locating a part, supporting a part, and clamping a part
	

	o    apprentice can select an appropriate workholding device for the work piece and the machine that will be doing the machining
	6(4) Select tools and materials – Select appropriate work holding device for work piece and equipment

	o    apprentice can list the typical workholding devices for each cut-off machine type
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can list advantages and disadvantages for the various workholding devices
	6(3) Identify set up – Describe automated machining process characteristics, major components, advantages and limitations of sawing, drilling, and milling machines

	o    apprentice can install the workholding device so that it is secure
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	o    apprentice sets up the workholding device so that it will be aligned and does not interfere with the cut-off machine or tooling
	6(6) Assist to perform set up – Install work holding devices so they are secure, aligned, and do not interfere with the machining

	2.  Designs/fabricates/installs fixtures, tooling and experimental parts to meet special engineering/production needs.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice's design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice can use a graphic-based software package to develop a program needed to produce the tooling, part or experimental part as designed
	

	o    apprentice can design the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    apprentice's design will comply with safe practices when manufactured
	

	o    the designed tooling or experimental part meets the customer specifications and expectations
	

	3.  Calculates and sets controls to regulate machining, or enters commands to retrieve, input or edit computerized machine control media.
	6(15) Use CNC equipment

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice reviews documentation to acquire the information necessary for production of the part
	6(15) Use CNC equipment – Review plan sheet/work order for work holding devices, cutting tools, reference points, and machining sequence

	o    apprentice makes the required calculations for setting controls to regulate machine accurately
	6(15) Use CNC equipment – Develop a CNC set-up plan with appropriate program codes and coordinates

	o    apprentice loads the program into the computer/machine
	6(15) Use CNC equipment – Write and/or test CNC program

	o    apprentice sets the origin, installs tooling, and sets tool offsets without errors
	6(15) Use CNC equipment – Monitor and adjust tool wear offset

	o    apprentice performs a tape measure verification
	

	o    apprentice performs a dry run to check for program errors
	6(15) Use CNC equipment – Machine a piece utilizing CNC methods

	o    apprentice uses all available measures to avoid crashes
	6(17) Document equipment use and/or operational problems

	o    apprentice is able to use the file menu within an application program
	1(10) Use basic technology

	o    apprentice is able to get to files by following the path through multiple layers of folders
	1(10) Use basic technology

	4.  Operates and adjusts the machine tool to produce quality product efficiently and economically.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice locates proper technical references for the specific machine operation
	6(1) Read machining technical drawings & work orders – review technical drawing, gather reference materials as needed

	o    apprentice makes adjustments necessary to maintain or improve machine operation in accordance with technical references for the specific machine
	6(5) Perform safety checks

	o    apprentice can identify on the machine, name, and explain the function of each specific control necessary for the operation of the specific machine
	6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	o    apprentice keeps work stations and tools clean and safe for work
	6(5) Perform safety checks – review machining procedure to be used, review safety requirements, verify safety equipment and Personal Protective Equipment needed for machining process 

	o    apprentice monitors machine efficiency and can recommend changes when and or where they recognize efficiency deteriorating
	2(2) Maintain a safe work environment

	o    apprentice  monitors the machining process for quality production and can recommend changes when and or where they recognize quality deteriorating
	6(9) Operate machining equipment – Monitor equipment for correct operation while operating

6(10) Monitor machining product & process specifications – adjust the process for quality and/or productivity as needed

	5.  Cleans, lubricates and maintains machines, tools and equipment to remove grease, rust, debris and foreign matter.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 
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	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents



VIII.    Materials and Metallurgy
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Selects, examines and tests materials to ensure product conformance to specifications
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice selects machining applications for various materials including: carbon and low alloy steels, tool steels, stainless steels, cast iron (CI), aluminum and aluminum alloys, copper and copper alloys, plastics, etc.
	7(5) Prepare base metal – Compare types of metals and their qualities
7(10) Weld metal – compare features of common metals such as carbon steel, stainless steel and aluminum 

	o    apprentice selects a non-destructive testing procedure
	

	o    apprentice examines materials using semi-precision hand instruments
	6(14) Use hand tools

3(2) Measure using various instruments – consider the degree of precision required by the part feature

	o    apprentice examines materials using precision hand instruments
	3(2) Measure using various instruments – measure correctly and accurately with gages, calipers, micrometers, semi-precision and precision layout tools, and digital gauges

	o    apprentice can define specifications for a specific given job
	3(2) Measure using various instruments – consider the degree of precision required by the part feature

	o    apprentice can clearly determine if selected materials will conform to specifications for a specific given job
	6(4) Select tools & materials – verify raw materials meet specifications

	o    apprentice cites reasons why one material would or would not work, or why one material would be a better or poorer choice than another
	6(4) Select tools & materials – explain importance of materials meeting specifications prior to processing

	2.  Measures, examines and tests product and test equipment to detect defects and ensure conformance to specifications
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice conducts a hardness test, tensile tests, or other metallurgy tests as applicable
	

	o    apprentice can describe the common types of available coatings and their applications
	

	o    apprentice can conduct (or at least describe) various types of non-destructive testing
	

	o    apprentice cleans and adjusts test instrument prior to calibrating 
	3(2) Measure using various instruments – verify equipment is current for preventative maintenance and/or calibration

	o    apprentice calibrates the instrument according to the manufacturers calibration procedures as applicable or allowed by company policy as it refers to metallurgy
	3(2) Measure using various instruments – verify equipment is current for preventative maintenance and/or calibration

	o    apprentice can locate specific tolerances for a given job or task
	3(2) Measure using various instruments – consider the degree of precision required by the part feature

	o    apprentice stores the measuring equipment safely and carefully in the correct location
	3(2) Measure using various instruments –  calibrate, clean, and store measuring instruments properly

	o    apprentice measures hardness to within the tolerance specified by the application
	

	o    apprentice accurately assesses hardness in accordance with test equipment manufacturer specifications
	

	o    apprentice operates the hardness testing machine in accordance with  manufacturer and test specifications
	

	o    apprentice can accurately determine if a part or material conforms to given specifications for a job
	

	3.  Operates brazing, heat-treating and welding equipment to cut, solder and braze metals
	

	o    apprentice complies with all applicable safe work practices for brazing, heat treating, welding to cut, soldering or brazing
	7(4) Perform safety checks for welding processes

	o    the hardened parts meet Rockwell/Brinell hardness requirement
	

	o    the hardened part shows no signs of decarbonization
	

	o    the hardened part meets case depth requirements
	

	o    apprentice refers to the heat treating specifications indicated by the print
	

	o    apprentice sets up and operates MIG and TIG welding equipment following correct procedures
	7(6) Set up to fabricate base metal – GMAW (MIG) and GTAW (TIG) set up

	o    apprentice sets up and operates gas welding equipment following correct procedures
	7(10) Weld metal – Operate tools – GMAW-Spray, GMAW-P, GTAW-Carbon Steel, GTAW-Stainless Steel, GTAW-Aluminum, SMAW, Mechanized Welding

	o    apprentice sets up and operates brazing or soldering equipment following correct procedures
	

	o    apprentice can correctly fit-up a joint for a given joining process
	7(9) Tack work pieces

	o    apprentice selects correct brazing rod, solder compound, solder flux as appropriate from technical references
	

	o    apprentice selects and uses heat sinks where necessary
	

	4.  Cleans, lubricates and maintains machines, tools and equipment to remove grease, rust, debris and foreign matter.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 

	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents



IX.    Bench Work and Layout
	Machine Tool (RA Job Book)
	Mfg YA Unit (Competency)

	1.  Assembles parts into completed units using jigs, fixtures, hand and power tools
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice plans the job with minimum amount of instruction
	

	o    apprentice assembles the product using provided prints and deductive reasoning
	6(3) Identify set up – plan sequencing, tools, and equipment needed for machining processes

	o    apprentice assembles the product in the specified amount of time
	

	o    apprentice completes the task with minimum instruction
	

	o    apprentice can explain the process plan
	6(1) Read machining technical drawing and work orders

	o    apprentice can explain the job activities
	6(1) Read machining technical drawing and work orders

	o    assembled product meets customer specifications and expectations
	3(1) Focus on customer needs 
3(4) Practice quality assurance principles – inspect final product to ensure it meets specifications



	2.  Fabricates, assembles and modifies tooling such as jigs, fixtures, templates, molds or dies to produce parts and assemblies to specification
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice plans the job with minimum amount of instruction
	

	o    apprentice completes the task with minimum instruction
	

	o    apprentice can explain the process plan
	6(1) Read machining technical drawing and work orders

	o    apprentice can explain the job activities
	6(1) Read machining technical drawing and work orders

	o    the product meets customer specifications and expectations
	3(1) Focus on customer needs 

3(4) Practice quality assurance principles – inspect final product to ensure it meets specifications



	3.  Dismantles equipment, using hand and power tools, to examine parts for defect or to remove defective parts
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice inspects the assembly and recognizes the reasons for and the process of disassembly
	9(12) Assist with basic equipment repair



	o    apprentice plans the disassembly job with minimum amount of instruction
	

	o    apprentice applies problem solving techniques to uncover the root cause driving the disassembly
	

	o    apprentice identifies and preserves evidence of proper or improper function of equipment prior to disassembly
	

	o    apprentice identifies any specific safety or technical concerns prior to disassembly
	

	o    apprentice evaluates tooling needed and the proper course of action
	

	o    apprentice inspects the item to be disassembled using provided prints and deductive reasoning
	

	o    apprentice dismantles the product in the specified amount of time
	

	o    apprentice can explain the plan for disassembly
	

	4.  Cuts and shapes sheet metal to specified shapes
	

	o    apprentice complies with all applicable safe work practices
	

	o    apprentice plans the job with minimum amount of instruction
	

	o    apprentice cuts and shapes sheet metals to meet specifications and expectations
	

	o    apprentice bends metals to meet specifications and expectations
	

	o    apprentice assembles the product in the specified amount of time
	

	o    apprentice completes the task with minimum instruction
	

	o    apprentice can explain the process being used
	

	o    assembled product meets customer specifications and expectations
	

	5.  Confers with engineering, supervisory and manufacturing personnel to exchange technical information
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice works as a team member to prepare or exchange technical reports
	1(4) Communicate effectively

1(5) Act professionally

1(6) Cooperate with others in a team setting

	o    apprentice works with a team to provide machining information and perform statistical data calculations
	6(17) Document equipment use / operational problems 

	o    apprentice performs necessary/required statistical calculations
	9(4) Monitor equipment for correct operation – define statistical distributions, describe quality statistical tools such as histograms, CpK, X bar, and R charts and range
8(10) Use quality tools – Organize data using check sheet, Pareto chart, scatter diagram, histogram, cause/effect diagram, flowchart, control chart

	o    apprentice can make a case for or against a particular design or process when conferring with engineering
	9(4) Monitor equipment for correct operation

	o    apprentice communicates using concise specific language
	1(4) Communicate effectively

	o    apprentice communicates respecting the position of others
	1(4) Communicate effectively

1(5) Act professionally

1(6) Cooperate with others in a team setting

	o    apprentice is open to a variety of ideas and approaches
	1(6) Cooperate with others in a team setting

	o    apprentice keeps track of the conference results and lives up to their own responsibilities as a result of the conference
	1(5) Act professionally



	6.  Designs fixtures, tooling and experimental parts to meet special engineering/production needs
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice designs the tooling or experimental part with a minimum amount of instruction
	

	o    apprentice design involves the minimum number of production steps to create the tooling or experimental part
	

	o    apprentice can use a graphic-based software package to develop a program needed to produce the tooling, part or experimental part as designed
	

	o    apprentice designs the tooling or experimental part using related prints as needed and deductive reasoning
	

	o    apprentice can explain the design plan
	

	o    apprentice can explain the job activities
	

	o    apprentice design will be able to comply with safe practices when manufactured
	

	o    designed tooling or experimental part meets customer specifications and expectations
	

	7.  Evaluates procedures and recommends changes or modifications for efficiency and adaptability to setup and production
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice completes a thorough evaluation of the existing procedure(s)
	8(7) Assist to develop a production plan for customer order
8(12) Assist to analyze production process for productivity

	o    apprentice produces a functional / workable change document
	8(15) Take corrective action to restore or maintain quality

	o    apprentice can explain the change plan
	8(16) Participate in quality improvement processes

	o    apprentice can explain the job activities he/she recommends changing
	8(16) Participate in quality improvement processes

	o    apprentice collects all relevant or required data for the change plan
	8(10) Use quality tools – Organize data using check sheet, Pareto chart, scatter diagram, histogram, cause/effect diagram, flowchart, control chart
8(14) Assist to investigate root causes of product or process failure

	o    the plan has provisions to reduce production time and cost
	8(12) Assist to analyze production process for productivity

	o    the plan is clear and legible
	

	o    the plan has provisioned to improve quality
	8(16) Participate in quality improvement processes

	o    the plan will work within the constraints of a safe environment
	

	8.  Cleans and maintains work area.
	

	o    apprentice complies with all applicable safe work practices
	2(1) Follow personal safety requirements

2(2) Maintain a safe work environment

2(3) Demonstrate professional role to be used in an emergency

6(5) Perform safety checks

	o    apprentice keeps work stations and tools clean and safe for work
	2(2) Maintain a safe work environment

3(4) Operate tools and equipment safely

6(13 Clean up

	o    apprentice will clean, organize, put away items in the work area and in the shop
	6(13) Clean up – Clean production tools/equipment, clean work area, store tools safely

	o    apprentice inspects tool or machine prior to and after use
	6(5) Perform safety checks

6(12) Shutdown machining process – Identify any process or equipment maintenance concerns

6(13) Clean up 

	o    apprentice examines the machine for any out-of-normal conditions
	6(5) Perform safety checks

6(6) Assist to perform set up - Verify machining equipment is current for preventative maintenance and/or calibration 

8(MR1)

	o    apprentice can identify conditions that will interfere with proper machine operation now and/or in the future
	6(13) Clean up – Take corrective action to correct unsafe conditions

6(16) Monitor equipment for correct operation – Assist worksite professional to investigate abnormal equipment conditions

	o    apprentice adheres to cleaning, lubrication or maintenance cycles such as daily, weekly, monthly etc.
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice visually checks air and power supplies for proper operation
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice follows and completes any tool check list
	6(4) Select tools & materials

	o    apprentice visually checks fluid levels/condition and applies lubricants and cutting fluids as necessary
	6(6) Assist to perform set up – check fluid, oil, air, pressure levels

	o    apprentice completes general maintenance such as dis-assembling parts to clean, replacement of worn nuts/bolts, machining parts to fit, etc. 
	

	o    apprentice reports problems to supervisor or appropriate person
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice reports all problems to supervisor or appropriate person that are beyond their ability or authority to fix
	1(8) Exhibit regulatory and ethical responsibilities – Document reportable incidents to worksite professional immediately

	o    apprentice does not attempt to resolve / initiate fixes beyond their ability or authority
	1(8) Exhibit regulatory and ethical responsibilities – Operate within scope of authority

	o    apprentice enters information into the machine maintenance record book/computer as appropriate
	1(8) Exhibit regulatory and ethical responsibilities – Document work processes, record and file appropriate documents


Appendix A: Manufacturing Youth Apprenticeship Required Skills
This appendix provides an overview of the Required Skills of the Manufacturing Youth Apprenticeship Program.  A more detailed description of each of these required skills can be found in the full Manufacturing Program Guide and Appendices, located at the Youth Apprenticeship website: http://dwd.wisconsin.gov/youthapprenticeship/programs.htm#

Manufacturing Youth Apprenticeship 
Table of Contents 
REQUIRED SKILLS 
Unit 1: Core Skills 
1. Apply academic knowledge 

2. Apply career knowledge 

3. Apply manufacturing knowledge 

4. Communicate effectively 

5. Act professionally 

6. Cooperate with others in a team setting 

7. Think critically 

8. Exhibit regulatory and ethical responsibilities 

9. Use resources wisely 

10. Use basic technology 

Unit 2: Safety 
1. Follow personal safety requirements 

2. Maintain a safe work environment 

3. Demonstrate professional role in an emergency 

Unit 3: Manufacturing Fundamentals 
1. Focus on customer needs 

2. Measure using various instruments 

3. Operate tools and equipment safely 

4. Practice quality assurance principles 

PATHWAY U0NITS
Unit 4: Production Pathway: Assembly & Packaging 
1. Read technical drawings & work orders 

2. Interpret assembly & packaging symbols & procedures 

3. Identify set up for assembly 

4. Select tools and materials 

5. Perform safety checks 

6. Perform assembly set up 

7. Verify assembly set up 

8. Perform assembly 

9. Perform quality checks 

10. Build packaging 

11. Package product 

12. Process packaging documents 

13. Clean up 

14. Monitor equipment for correct operation 

15. Document equipment use &/or operational problems 

Unit 5: Production Pathway: Manufacturing Processes 
1. Read technical drawings & work orders 

2. Interpret symbols & procedures 

3. Identify set up 

4. Select tools & materials 

5. Perform safety checks 

6. Assist to perform set up 

7. Verify set up 

8. Perform start up 

9. Operate equipment 

10. Monitor product & process specifications 

11. Process production documents 

12. Shutdown process 

13. Clean up 

14. Monitor equipment for correct operation 

15. Document equipment use &/or operational problems 

Unit 6: Production Pathway: Machining 
1. Read machining technical drawings & work orders 

2. Interpret machining symbols & procedures 

3. Identify set up 

4. Select tools and materials 

5. Perform safety checks 

6. Assist to perform set up 

7. Verify set up 

8. Perform start up 

9. Operate machining equipment 

10. Monitor machining product and process specifications 

11. Process production documents 

12. Shutdown machining process 

13. Clean up 

14. Use hand tools 

15. Use CNC equipment (W/S) 

16. Monitor equipment for correct operation 

17. Document equipment use &/or operational problems 
Unit 7: Production Pathway: Welding 
1. Read welding technical drawings & work orders 

2. Interpret welding symbols & procedures 

3. Layout & plan work 

4. Perform safety checks 

5. Prepare base metal 

6. Set up to fabricate base metal 

7. Fabricate base metal 

8. Thermally/chemically cut metal 

9. Tack work pieces 

10. Weld metal 

11. Monitor product & process 

12. Assist to inspect, measure, &/or test completed metal pieces 

13. Process production documents 

14. Clean up 

15. Monitor equipment for correct operation 

16. Perform routine preventive maintenance (PM) 

17. Document equipment use, PM, &/or operational problems 

Unit 8: Production Operations Management Pathway: Production Operations Management 
Inventory 
1. Assist to purchase materials & supplies 

2. Receive inventory 

3. Manage inventory levels 

4. Distribute materials & products 

5. Assist to develop inventory forecasts (W/S) 

6. Maintain inventory records 

Resources 
7. Assist to develop a production plan for customer order (W/S) 

8. Assist to record & summarize financial data 

9. Assist to coordinate work schedules & duty assignments 

Quality Management 
10. Use quality tools 

11. Calibrate tools & equipment (W/S) 

12. Assist to analyze production process for productivity (W/S) 

13. Monitor operations for product & process quality 

14. Assist to investigate root causes of product &/or process failure 

15. Take corrective action to restore or maintain quality 

16. Participate in quality improvement processes 

Units 9-10: Maintenance, Installation, & Repair Pathway: Industrial Equipment 
Basic Industrial Equipment Unit 
1. Read technical drawings & work orders 

2. Interpret equipment symbols & procedures 

3. Maintain schedules, communication, & documentation 

4. Monitor equipment for correct operation 

5. Identify maintenance requirements 

6. Layout & plan work 

7. Perform safety checks 

8. Use hand tools 

9. Perform preventive maintenance (PM) 

10. Perform lubrication procedures 

11. Assist with basic equipment problem identification & diagnosis 

12. Assist with basic equipment repair 

13. Assist to re-qualify equipment 

Advanced Industrial Equipment Unit 
1. Calibrate tools and instruments (W/S) 

2. Set up & fabricate metal 

3. Mount a bearing 

4. Install mechanical fasteners 

5. Assist with electrical circuit problem identification & diagnosis 

6. Assist with motor control problem identification & diagnosis 

7. Assist with hydraulic &/or pneumatic problem identification & diagnosis 

8. Maintain and repair mechanical drive system components 

9. Maintain and repair electrical control system components 

10. Maintain and repair hydraulic &/or pneumatic system components 

11. Assist to install & qualify equipment 
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