EDGAR SCHOOL DISTRICT

CURRICULUM MAP

	SUBJECT: Beginning Welding and Small Engines                                                                                                                      
GRADE: 9-12
TEACHER: Mr. Matthew Reinders


	COURSE DESCRIPTION:
This course is designed to introduce students to the basics of welding. Students will have the opportunity to practice Shielded Metal Arc Welding, Gas Metal Arc Welding, TIG welding, Flux Core, and CNC plasma cutting. There will be a component of CAD design in order to operate CNC equipment. This semester long course will consist of classroom instruction and individual work time. Lab time will be set aside to practice techniques learned in the classroom. Students will need to master the skills of this course in order to take Dual Credit Welding through Northcentral Technical College. The small engine portion of this course will study the theory of two and four stroke engines. We will cover units in troubleshooting, electrical systems, compression systems, fuel systems, ignition systems, cooling systems, measuring engine performance, tools and measuring instruments, and safety in the small gas engine shop. Students will conduct a complete teardown and rebuild of a small engine.
	COURSE OVERVIEW LISTING ALL UNITS BEING COVERED:
· Metal Lab Safety
· Shielded Metal Arc Welding

· Gas Metal Arc Welding

· Flux Core Arc Welding

· Gas Tungsten Arc Welding

· Oxy Fuel Cutting

· CAD Drawing

· CNC Plasma Cutting

· Individualized Metal Project

· 4-stroke small engine theory and rebuild


	UNIT: Metal Lab Safety
BIG IDEA/ESSENTIAL QUESTION:
What does safety in the Metals Lab look like? What are safety expectations in the Metals Lab?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

3 days

	Month: September
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.n.10.h: Use safety equipment and protective clothing for welding.
PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can use Personal Protective Equipment (PPE)to conduct the welding process.
I know the expectations set forth by my instructor to be safe in the lab.

I can use the welding and metals equipment safely in the lab.
	Activity 1: Demonstrations in the lab showing students the 4 main hazards of the welding process.
Activity 2: PowerPoint demonstrations of do’s and don’ts of the metals lab.

Activity 3: Demonstrations of appropriate PPE for the welding process.

Activity 4: Group activity describing examples of violations of the 10 golden safety expectations of Wildcat Fabrication labs. (co-taught with Tech Ed Instructor)
	Summative: General safety exam requiring 100% to use the lab.
	


	UNIT: Shielded Metal Arc Welding
BIG IDEA/ESSENTIAL QUESTION:
How do I weld metal using the Shielded Metal Arc Welding process?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

15 days (3 weeks)

	Month: September
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.n.9.h: Select suitable supplies and equipment for Shielded Metal Arc Welding. 
PTS1.n.11.h: Use safety equipment and protecting clothing for welding.

PTS1.n.12.h: Demonstrate through use of welding equipment welding operations (beads, butt, t, lap, fillet, vertical, horizontal, and pipe welding) 
PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can select the appropriate electrodes for the SMAW process.
I know how to properly set and adjust the welding equipment to conduct the SMAW process.

I can select the appropriate metals for the SMAW process. 
I can demonstrate competency welding multiple joints using the SMAW process.
	Activity 1: Students are demonstrated how to select metal and electrodes for the SMAW process.
Activity 2: Students are demonstrated how to adjust the welding machine to the correct settings for their selected electrode and metal thickness.

Activity 3: Following a demonstration,  students weld a straight stringer bead using an E6013 electrode.

Activity 4: Following a demonstration,  students weld a pad of beads using an E6013 electrode.

Activity 5: Following a demonstration,  students weld a t-weld joint using an E6013 electrode.

Activity 6: Following a demonstration,  students weld a lap weld using an E6013 electrode.
	Formative: Straight stringer bead. 
Formative: Pad of Beads

Formative: T-Weld 

Formative: Lap Weld

Summative: Demonstration to instructor of adjusting the machine and welding a joint of student’s choice suing the GMAW process.
	


	UNIT: Gas Metal Arc Welding (GMAW) (MIG Welding)
BIG IDEA/ESSENTIAL QUESTION:
How do I weld metal using the GMAW process?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

10 days (2 weeks)

	Month: September/October
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.n.10.h: Select electrodes for use in various arc welding applications.

PTS1.n.11.h: Use safety equipment and protecting clothing for welding.

PTS1.n.12.h: Demonstrate through use of welding equipment welding operations (beads, butt, t, lap, fillet, vertical, horizontal, and pipe welding) 
PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can select the appropriate electrodes for the GMAW process.

I know how to properly set and adjust the welding equipment to conduct the GMAW process.

I can select the appropriate metals for the GMAW process. 

I can demonstrate competency welding multiple joints using the GMAW process.
	Activity 1: Students are demonstrated how to select metal and electrodes for the GMAW process.

Activity 2: Students are demonstrated how to adjust the welding machine to the correct settings for their selected electrode and metal thickness.

Activity 3: Following a demonstration,  students weld a straight stringer bead using the GMAW process.

Activity 4: Following a demonstration,  students weld a t-weld joint using the GMAW process.

Activity 5: Following a demonstration,  students weld a vertical lap weld using the GMAW process.
	Formative: Stringer Bead

Formative: Vertical Lap Weld

Summative: Demonstration to instructor of adjusting the machine and welding a joint of student’s choice using the GMAW process.
	


	UNIT: Flux Core Arc Welding (FCAW)
BIG IDEA/ESSENTIAL QUESTION:
How do I weld metal using the FCAW process?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

5 days (1 week)

	Month: October
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.n.10.h: Select electrodes for use in various arc welding applications.

PTS1.n.11.h: Use safety equipment and protecting clothing for welding.

PTS1.n.12.h: Demonstrate through use of welding equipment welding operations (beads, butt, t, lap, fillet, vertical, horizontal, and pipe welding)
PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:
	I can select the appropriate electrodes for the FCAW process.

I know how to properly set and adjust the welding equipment to conduct the FCAW process.

I can select the appropriate metals for the FCAW process. 

I can demonstrate competency welding multiple joints using the FCAW process.
	Activity 1: Students are demonstrated how to select metal and electrodes for the FCAW process.

Activity 2: Students are demonstrated how to adjust the welding machine to the correct settings for their selected electrode and metal thickness.

Activity 3: Following a demonstration,  students weld a t-joint using the FCAW process.

Activity 5: Following a demonstration,  students weld around a pipe using the FCAW process.
	Formative: T-joint

Summative: BOSS challenge (pipe or circle weld)
	


	UNIT: Gas Tungsten Arc Welding (GTAW) (TIG Weld)
BIG IDEA/ESSENTIAL QUESTION:
How do I weld metal using the GTAW process?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

7 days (1.5 weeks)

	Month: October/November
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.n.10.h: Select electrodes for use in various arc welding applications.

PTS1.n.11.h: Use safety equipment and protecting clothing for welding.

PTS1.n.12.h: Demonstrate through use of welding equipment welding operations (beads, butt, t, lap, fillet, vertical, horizontal, and pipe welding)
PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can select the appropriate electrodes for the GTAW process.

I know how to properly set and adjust the welding equipment to conduct the GTAW process.

I can select the appropriate metals for the GTAW process. 

I can demonstrate competency welding multiple joints using the GTAW process.
	Activity 1: Students are demonstrated how to select metal and electrodes for the GTAW process.

Activity 2: Students are demonstrated how to adjust the welding machine to the correct settings for their selected electrode and metal thickness. In addition, tungsten selection and preparation will be demonstrated.

Activity 3: Following a demonstration,  students weld a lap joint and butt joint using the GTAW process.


	Formative: Lap Joint/Butt Joint
Summative: Demonstration of machine set up and welding of a t-joint with or without filler rod.
	


	UNIT: Oxy Fuel Cutting/Welding
BIG IDEA/ESSENTIAL QUESTION:
How to I cut and weld metal using the Oxy Fuel process?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

5 days (1 week)

	Month: November
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.o.6.h: Use heating, cutting and gas welding equipment safely.
PST1.o.7.h: Change, adjust, shut down, and check for leaks in oxygen and acetylene equipment.

PTS1.o.8.h: Braze and weld safely with oxyacetylene equipment.

PTS1.o.9.h: Use oxyfuelds and other gases to cut steel with a flame torch.
PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can braze weld to dissimilar metals using the braze welding method.
I know how to adjust the oxyacetylene torch to cut various thicknesses of metal.

I can use the oxyacetylene torch safely during operation and properly shut down the equipment.
	Activity 1: Demonstration on how to turn on fuel/oxygen tanks, set appropriate flame, make a cut of metal, and shut off torch appropriately and safely.
Activity 2: Students turn on fuel/oxygen tanks, set appropriate flame, make a cut of metal, and shut off torch appropriately and safely.

Activity 3: Following a demonstration, students braze weld butt joint using the oxyacetylene process.
	Formative: Braze Weld Butt Joint
Summative: Students demonstrate how to turn on fuel/oxygen tanks, set appropriate flame, make a cut of metal, and shut off torch appropriately and safely.


	


	UNIT: CAD Drawing and CNC Plasma Cutting
BIG IDEA/ESSENTIAL QUESTION:
How do I design a vector image using CAD software and then cut that image out using CNC technology?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

10 days (2 weeks

	Month: November
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:
PTS1.p.3.h: Construct and/or repair metal structures and equipment using welding fabrication procedures, including those associated with SMAW, GMAW, GTAW, oxyfuel, and plasma torch methods.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can design a vector image and set layers using QCAD software.
I can set up a tap file with appropriate order of cutting, offset, and cutting speed using MACH 3 loader.

I can upload a tap file into MACH 3 loader, adjust the Eagle CAM plasma cutter and make a cut using the CNC plasma machine.
	Activity 1: Following a demonstration, students will design an image into QCAD, set layers, and save DFX file.
Activity 2: Following a demonstration, students load DFX file into Sheet Cam, determine order of cuts, determine offset, and create tap file.
Activity 3: Following a demonstration, students load tap file into MACH 3 loader, set CNC machine for cutting, and cut CAD image using the CNC plamsa torch.
	Formative: CAD vector Design
Summative: Demostration of setting up CNC machine/files and completing a cut.


	


	UNIT: Individualized Welding Project
BIG IDEA/ESSENTIAL QUESTION:
What types of products can I make using the skills I have learned up to this point?


	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

15 days (3 weeks)

	Month: November/December
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.p.3.h: Construct and/or repair metal structures and equipment using welding fabrication procedures, including those associated with SMAW, GMAW, GTAW, oxyfuel, and plasma torch methods.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can make a product utilizing the skills that I have learned in this couse up to his point.
	Activity 1: Following a demonstration, students develop a cut list , bill of materials, and plan to make a metals project
	Formative: Cut list and bill of materials
Summative: Metals Project
	


	UNIT: Small Engines
BIG IDEA/ESSENTIAL QUESTION:
How does a small engine operate and how do I troubleshoot an engine?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

20 days (4 weeks)

	Month: December/January
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.b.3.h: Select, use and dispose of lubricants.
PST1.d.9.h: Test and service mechanical systems.

PST1.d.12.h: Perform start up and shut down procedures on power units and equipment as specified in technical manuals.

PST1.d.13.h: Adjust equipment for safe and efficient operation. 

PST1.e.5.h: Safely operate small engine equipment..

PST1.e.6.h: Demonstrate the operation of two and four stroke engines. 

PST1.f.6.h: Performance test internal combustion engines to determine service and repair needs.

PST1.f.7.h: Analyze and troubleshoot internal combustion engines.

PST1.f.9.h: Use the proper tools to repair and maintain internal combustion engines.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can read and follow a manual to tear down and rebuild an internal combustion engine.
I know the function of a carburetor.

I can identify all the major parts of an internal combustion engine.

I know the operation of a two and four stroke engine. 
I know how to troubleshoot an engine that is not functioning properly.


	Activity 1: Complete a packet of questions that address all the systems of an internal combustion engine. (electrical, carburetion, governor, crankshaft/camshaft, valves, and timing)

Activity 2: Following several step-by-step demonstrations, students complete a complete teardown and rebuild of a 4 stroke internal combustion engine. 
	Formative: Name the 4 strokes of an internal combustion engine and 4 essential processes required to run an engine.
Formative: Engine Tool Identification

Summative: ID parts of internal combustion engine.
	


