New Mexico FFA CDE Competencies

2026 Ag Mechanics Competencies

GMAW, SMAW (MIG & Stick welding) & Oxy-fuel Cutting Competencies:
a. Read and interpret welding charts and instructions for welder settings.
b. Read and interpret electrode and MIG wire classification numbers.
c. Understand and interpret base metal welding positions 1, 2, 3, 4, and include welding
positions 5 and 6 for pipe welding.
d. Read and interpret a basic welding diagram.
e. Read and interpret a basic WPS (Welding Procedure Specification sheet)
f. Read and interpret American Welding Society (AWS) Welding symbols for:
1. Fillet and square groove weld, arrow side
2. Fillet and square groove weld, other side
3. Fillet and square groove weld, both sides
4. Weld all around
5. Chain Intermittent Fillet Weld (Length & Pitch of segments)
Layout and prepare metal for welding up to 1/4” thick.
Perform butt, lap, tee, corner, and edge joint welds.
Perform surface, fillet, groove, or plug and slot welds.
Perform welds in all positions with appropriate electrodes using AC or DC
equipment.
Able to select and use 1/8”, 6010 or 6011 or 7018 electrodes.
Able to select and use 0.030” and 0.035” MIG wire.
. Able to use 100% CO; or 75% Argon/25% CO, mixed gas for wire welding.
Cut mild steel up to 1/4” thick.
Layout and weld or cut pipe from 1 %" up to 2 7/8” diameter.
Read and interpret oxy-fuel data charts and instructions for torch settings.
Perform pipe to pipe, or pipe to plate welding.
Safely set up, light, use, and shut down an oxy-fuel cutting torch system.
Read and interpret a tape measure.
Use measurement and marking tools.
Select and install proper torch cutting tips.
Read, interpret, and set correctly or make proper adjustments to welding and
acetylene and oxygen regulator working pressures.
Correctly select, connect, or install all components of the oxy-fuel system.
X. Cuts performed may include straight line or multi-directional cuts for cutting out a
shape. (examples — a livestock chain gate latch or a round or square shape)
y. Cut mild steel with straight 90-degree or 45 degree-beveled cuts and/or pierce
holes.
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Math Competencies

Perform basic mathematical calculations related to current skills areas.
Calculate materials needed and costs associated with construction, fabrication, or repairs
related to current skills areas.
Know and correctly use formulas for:
1. Area of acircle, square, triangle, cylinder, polygons (5, 6, 8 sides, gazebo floor, etc.)
and trapezoid
2. Volume of a cone, cylinder, cube, triangular prism, polygons,
3. Pythagorean’s theorem
4. Metric and Imperial system conversions.
Convert decimals to fractions.
Evaluate and make financial computations and decisions to real world scenarios related to
current skill rotations.

Electric Motors and Controls
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115 and 230 volt motors only. Single phase, single or two speed, single or dual voltage.
115 and 230 volt, single phase controls only.

Understand and interpret motor nameplate information and motor requirements.
Troubleshoot and test electric motor and control circuits using proper testing equipment.
Connect motor to proper power source.

Change direction of motor rotation and/or operating voltage.

Check running amperage and voltage of a motor.

Installing switch control for starting/stopping a motor.

Install or troubleshoot 115 or 230-volt sensing controls to include: pressure switch, timer
switch, photoelectric switch, and thermostat.

10. Select and mount an electric motor on a machine.
11. Service, lubrication, and maintenance of an electric motor.

Residential Wiring

1.
2.
3.

Select and install a service entrance panel for single phase, 115 or 230 volts.

Installing 115 or 230-volt branch circuits from service panel to branch locations.
Interpret and understand wire gauge sizes and select the proper wiring and gauge based on
information given.

Select and install branch circuits using non-metallic sheathed cable and/or thermoplastic
electric wire.

Select and install 115 or 230 volt receptacles, switches, and light fixtures.

Select and properly wire single pole toggle and 3-way light switches and lights.
Troubleshoot and test fuses, circuit breakers, switches, outlets, and circuits using proper
testing equipment.

Calculate, measure, and bend %" thin-walled conduit using a conduit bender.



2026 Ag Mechanics Resource Guides

Stick and MIG Welding

1. Free welding posters and class materials: https://www.mylincolnelectric.com
a) Click on Education
b) If asked, set your location to United States
c) Select Education tab at the top
d) Select My Education Portal
e) Either sign in, or fill out the New Registration if you don’t have an account.
f) Inside your MyLincoln education portal account, scroll down to this:
= Education Resources

Access a variety of helpful education resources

Free Guides & Class Materials
Training Videos

Request Equipment Quote
Lesson Plans

g) Inthe free guides and class materials, you can get classroom posters that will aid in
better student understanding in English and Spanish!

2. Agricultural Mechanics Fundamentals and Applications textbook
a. Selecting and Using Arc Welding Equipment chapter
b. Arc Welding Mild Steel chapter - SMAW and GMAW only.

3. AWS weld symbol chart for items in GMAW, SMAW competency #6. Available online.

Oxy-fuel Cutting
1.  Victor Oxy-fuel Welding, Cutting, Heating Guide
http://manuals.chudov.com/Thermadyne-OxyFuel-Cutting-And-Welding-Guide.pdf
2. Agricultural Mechanics Fundamentals and Applications textbook: Cutting with Oxy-fuels
and Other Gases chapter.

Electric Motors and Controls, and Residential Wiring

1. Agricultural Mechanics Fundamentals and Applications textbook: Electrical Principles and
Wiring Materials chapter; Installing Branch Circuits chapter; and Electric Motors, Drives and
Controls chapter. (3 chapters)

2. Agricultural Wiring Handbook, Midwest Rural Energy Council, 2024, 18th Edition. Available
in PDF online.

3. House Wiring Simplified, G-W Publisher, by Floyd M. Mix. Can request a preview copy as a
resource.



https://www.mylincolnelectric.com/
http://manuals.chudov.com/Thermadyne-OxyFuel-Cutting-And-Welding-Guide.pdf

4. Basics of Electric Motors, by AAVIM, available on Amazon. The three chapters to be used
are scanned and available on the FFA website.



