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Course Title:
Welding




ASD Course: H8466 / H8467 / H8468

Cip: 48.0508
Course Overview:


Grade Level:
10-12 One Semester


Prerequisite:
On the job training with instructor recommendation.

Certifications:  Fillet weld certification possible.  Possible 8 credits UAA/TECH     PREP, Welding Technology.

The first semester is designed as an introduction to the cutting and welding of mild steels by the oxy-acetylene and electric arc processes.  The second semester is designed for blueprint reading  in welding and an introduction to the welding of mild steels with the gas metal arc welding process (GMAW) .  Second and third semester students will be learning advanced welding and fabrication techniques with respect to American Welding Society (AWS) recommended practices The third semester program is for advanced students and prepares them for jobs in welding-related industries and welder certification using shielded metal arc welding (SMAW).  Student assignments for second and third semester will require the use of welding skills learned during the first semester.  All students will pass shop, power tool and welding machine safety tests.

	Major Instruction Units

Semester One ASD#: H8466
OXY-AXCETYLENE (OAW) and SHIELDED METAL ARC (SMAW) 


	Student Competencies/Outcomes

	Unit 1:  Shop Safety
	Enabling Competencies:

1.1 Discus shop safety requirements as they pertain to OAW practices.

1.2 Discuss a safety exam covering topics on OAW practices and procedures.

Integration Skills:
1.1 Students will identify all shop facilities and emergency equipment.

1.2 Students will take a shop safety exam to master the safe use of OAW equipment and other welding shop equipment.




	Unit 2:  Oxy-Acetylene (OAW) Equipment
	Enabling Competencies:

1.1 Discuss proper start-up and shut-down procedures for OAW.

1.2 Students will read a welding manual that describes procedures for doing a proper leak test on OAW equipment.

1.3 Discuss safety procedures for handling OAW cylinders.

1.4 Discuss procedures for using OAW equipment and accessories correctly and safely.

Integration Skills:
1.1 Students will demonstrate the proper start-up and shut down procedures for OAW.

1.2 Students will demonstrate procedures for doing a safe leak test on OAW equipment.

1.3 Students will demonstrate safe procedures for handling and moving OAW cylinders.

1.4 Students will demonstrate proper procedures for using OAW equipment and accessories correctly and safely.

	Unit 3: Gases
	Enabling Competencies:

1.1 Read and discuss facts about the physical and chemical properties of acetylene and oxygen.

1.2 Research the fundamental advantages of a manifold system used for OAW.

1.3 Read safety procedures for handling of all OAW gases.

Integration Skills:
1.1 Complete a quiz on the physical and chemical properties of acetylene and oxygen used for welding.

1.2 Students will describe and demonstrate the advantages of a manifold system used for OAW.

1.3 Describe and demonstrate safety procedures for handling of all OAW gases.




	Unit 4: Welding in Flat Positions
	Enabling Competencies:

1.1 Describe how to make parallel welds on plate with filler rod.

1.2 Describe how to make an outside corner weld without filler rod.

1.3 Describe how to make a fillet weld with filler rod.

1.4 Describe how to make a lap joint weld with filler rod.

1.5 Describe how to make a butt joint weld with open root.

1.6 Describe how to make a fillet weld around a pipe.

Integration Skills:
1.1 Students will demonstrate correct procedures for making parallel welds on plate with filler.

1.2 Students will demonstrate correct procedures for making an outside corner weld without filler rod.

1.3 Students will demonstrate how to make a fillet weld with filler rod.

1.4 Students will demonstrate how to make a lap joint weld using a filler rod.

1.5 Students will demonstrate how to make a butt joint weld with open root.

1.6 Students will describe how to make a fillet weld around a pipe.

	Unit 5: Welding in Horizontal Positions
	Enabling Competencies:

1.1 Understands the process for making a lap joint.

1.2 Describes the process for making a T-joint.

1.3 Understands the process for making a butt joint with open root.

Integration Skills:
1.1 Students will demonstrate how to make a lap joint.

1.2 Students will demonstrate how to make a T-joint.

1.3 Students will demonstrate how to make a butt joint with open root.



	Unit 6: Welding in Vertical Positions
	Enabling Competencies:

1.1 Understands how to make a T-joint.

1.2 Describes how to make a butt joint with open root.

Integration Skills:
1.1 Students will demonstrate how to make a T-joint.

1.2 Students will demonstrate how to make a butt joint with open root.



	Unit 7: Welding in Overhead Positions
	Enabling Competencies:

1.1 Understands how to make a T-joint.

1.2 Describe how to make a butt joint with open root.

Integration Skills:
1.1 Students will demonstrate how to make a T-joint.

1.2 Students will demonstrate how to make a butt joint with open root.



	Unit 8: Oxy-Acetylene Cutting
	Enabling Competencies:

1.1 Read safety procedures for assembling cutting attachments.

1.2 Understand procedures for making quality cuts in plate and pipe.

1.3 The student will understand how to operate a track torch safely and efficiently.

Integration Skills:
1.1 Students will demonstrate safety procedures for assembling cutting attachments.

1.2 Students will demonstrate procedures for making quality cuts in plate and pipe.

1.3 Students will demonstrate how to operate a track torch safely and efficiently. 




	Unit 9: Properties of Metal
	Enabling Competencies:

1.1 Students will understand the physical and chemical properties of metal.

1.2 Students will understand the selection process for appropriate filler metals for specific applications.

Integration Skills:
1.1 Students will describe the physical and chemical properties of metal.

1.2 Demonstrate the selection process for appropriate filler metals and specific applications.



	Unit 10: Plasma Arc Cutting
	Enabling Competencies:

1.1 Students will understand how to safely set up and operate a plasma arc cutting machine.

1.2 Students will read and understand procedures for making quality cuts in aluminum, stainless steel, and mild steel with a plasma arc cutting machine.

Integration Skills:
1.1 Students will demonstrate how to safely set up and operate a plasma arc cutting machine.

1.2 Students will demonstrate procedures for making quality cuts in aluminum, stainless steel, and mild steel with a plasma arc cutting machine.



	Shielded Metal Arc Welding (SMAW)

Unit 1: Safety practices
	Enabling Competencies:

1.1 Students will gain an appreciation for proper safety practices and procedures.

1.2 Students will understand SMAW safety procedures

Integration Skills:
1.1 Students will demonstrate proper safety practices and procedures for SMAW.

1.2 Students will take a written and oral exam on SMAW equipment.




	Unit 2: SMAW Equipment
	Enabling Competencies:

1.1 Students will understand proper start-up and shut-down procedures for SMAW.

1.2 Students will understand how to use protective equipment properly.

1.3 Students will understand how to use SMAW accessory equipment properly.

Integration Skills:
1.1 Students will demonstrate proper start-up and shut-down procedures for SMAW.

1.2 Students will demonstrate how to use protective SMAW protective equipment properly.

1.3 Students will demonstrate how to use SMAW accessory equipment properly.



	Unit 3: Electricity
	Enabling Competencies:

1.1 Understand the fundamentals of AC and DC electrical generation.

1.2 Understand how to calculate a new duty cycle and new current from a given set of welding parameters.

Integration Skills:
1.1 Students will describe the fundamentals of AC and DC electrical generation.

1.2 Students will demonstrate how to calculate a new duty cycle and new current from a given set of welding parameters.



	Unit 4: Electrodes
	Enabling Competencies:

1.1 Develop an understanding for the AWS electrode classification system.

1.2 Understand how to select the correct electrode type/size for a given job and conditions.

Integration Skills:
1.1 Describe and explain the AWS electrode classification system.

1.2 Demonstrate the selection process for identifying the correct electrode type/size for a given job and condition.



	Unit 5: Mechanical Properties
	Enabling Competencies:

1.1 Understand the mechanical properties of materials welded with SMAW.

1.2 Develop an understanding for the hardness and tensile strength of metals.

1.3 Understand the properties of toughness.

Integration Skills:
1.1 Identify the mechanical properties of materials welded with SMAW.

1.2 Demonstrate the hardness and tensile strength of different metals.

1.3 Demonstrate the different properties of metal toughness.



	Unit 6: Equipment (tools) used in welding
	Enabling Competencies:

1.1 Identify the use of clamps and safety equipment.

1.2 Develop an understanding for using shears and metal brakes safely.

1.3 Develop an understanding for using glass beading equipment in a safe manner.

1.4 Understand the use of metal saws in a safe manner.

Integration Skills:
1.1 Demonstrate the use of clamps and safety equipment.

1.2 Students will demonstrate safety techniques for using the metal shears and brake.

1.3 Demonstrate how to use glass beading equipment in a safe manner.

1.4 Students will demonstrate using metal saws in a safe manner.




	Unit 7: SMAW in Flat Positions
	Enabling Competencies:

1.1 Develop an understanding for making pad welds using E6010 and E7018 rod.

1.2 Develop an understanding for making butt welds using E6010 and E7018 rod.

1.3 Develop an understanding for making T-joint welds using E6010 and E7018 rod.

1.4 Students will understand how to make dissimilar size lap joints with E6010 and E7018 rod.

Integration Skills:
1.1 Students will demonstrate pad welds using E6010 and E7018 rod.

1.2 Students will fabricate butt welds using E6010 and E7018 rod.

1.3 Students will fabricate T-joint welds using E6010 and E7018 rod.

1.4 Students will fabricate dissimilar size lap joints with E6010 and E718 rod.



	Unit 8: SMAW In Horizontal Positions
	Enabling Competencies:

1.1 Students will understand how to make a butt weld using E6010 and E7018 rod.

1.2 Students will develop an understanding for making 3 pass fillet welds using E6010 and E7018 rod.

1.3 Students will understand how to make a dissimilar size lap joint with E6010 and E7018 rod.

Integration Skills:
1.1 Students will fabricate butt welds using E6010 and E7018 rod.

1.2 Students will demonstrate 3 pass fillet welds using E6010 and E7018 rod.

1.3 Students will demonstrate dissimilar size lap joint welds with E6010 and E7018 rod.




	Unit 9: SMAW in Vertical Positions
	Enabling Competencies:

1.1 Students will understand how to make a butt weld using E6010 and E7018 rod

1.2 Students will develop an understanding for making fillet welds using E6010 and E7018 rod

1.3 Students will develop an understanding for making groove welds using E6010 and E7018 rod

1.4 Students will understand how to make a dissimilar size lap joint with E6010 and E7018 rod.

Integration Skills:
1.1 Students will fabricate butt welds using E6010 and E7018 rod.

1.2 Students will demonstrate fillet welds using E6010 and E7018 rod.

1.3 Students will demonstrate grove welds using E6010 and E7018 rod.

1.4 Students will demonstrate dissimilar size lap joint welds with E6010 and E7018 rod.



	Unit 10: SMAW in Overhead Positions
	Enabling Competencies:

1.1 Students will understand how to make a butt weld using E6010 and E7018 rod

1.2 Students will develop an understanding for making fillet welds using E6010 and E7018 rod

1.3 Students will understand how to make a dissimilar size lap joint with E6010 and E7018 rod.

Integration Skills:
1.1 Students will fabricate butt welds using E6010 and E7018 rod.

1.2 Students will demonstrate fillet welds using E6010 and E7018 rod.

1.3 Students will demonstrate dissimilar size lap joint welds with E6010 and E7018 rod.




	Major Instruction Units

Semester Two ASD#: H8467
Gas Metal Arc Welding and Blueprint Reading


	Student Competencies/Outcomes

	Gas Metal Arc Welding (GMAW)

Unit 1: GMAW Safety
	Enabling Competencies:

1.1 Understand proper safety practices and procedures.

1.2 Discuss a safety exam on GMAW.

Integration Skills:

1.1 Students will demonstrate proper safety practices and procedures for GMAW.

1.2 Students will take a written and oral exam on GMAW equipment.



	Unit 2: GMAW Equipment
	Enabling Competencies:

1.1 Students will understand the procedures for setting up a Constant Voltage (CV) power supply and wire feeder for proper operation.

1.2 Students will develop an understanding for short circuit, globular/spray transfers and their applications.

1.3 Students will understand proper use of shielding gases and regulators.

1.4 Students will understand Constant Voltage and Constant Current power supplies.

Integration Skills:

1.1 Students will set up a Constant Voltage (CV) power supply and wire feeder for proper operation.

1.2 Students will identify a short circuit, globular/spray transfers and their applications.

1.3 Students will demonstrate proper use of shielding gasses and regulators.

1.4 Students will demonstrate proper use of Constant Voltage and Constant Current power supplies.




	Unit 3: GMAW in Flat Positions
	Enabling Competencies:

1.1 Develop an understanding for pad of beads using ER70S-6 filler wire

1.2 Develop an understanding for making butt welds using ER70S-6 filler wire.

1.3 Develop an understanding for making T-joints using ER70S-6 filler wire.

Integration Skills:

1.1 Student will demonstrate pad of beads using ER70S-6 filler wire.

1.2 Student will fabricate butt weld using ER70S-6 filler wire.

1.3 Student will fabricate T-joints using ER70S-6 filler wire.



	Unit 4: GMAW in Horizontal Positions
	Enabling Competencies:

1.1 Develop an understanding for making butt welds using ER70S-6 filler wire.

1.2 Develop an understanding for making T-joints using ER70S-6 filler wire.

Integration Skills:

 1.1 Student will fabricate butt weld using     ER70S-6 filler wire.

1.2 Student will fabricate T-joint using ER70S-6 filler wire.



	Unit 5: GMAW in Vertical Positions
	Enabling Competencies:

1.1 Develop an understanding for making butt welds using ER70S-6 filler wire.

1.2 Develop an understanding for making T-joints using ER70S-6 filler wire.

Integration Skills:

1.1 Student will fabricate butt weld using ER70S-6 filler wire.

1.2 Student will fabricate T-joint using ER70S-6 filler wire.



	Unit 6: GMAW in Overhead Positions
	Enabling Competencies:

1.1 Develop an understanding for making butt welds using ER70S-6 filler wire.

1.2 Develop an understanding for making T-joints using ER70S-6 filler wire.

Integration Skills:

1.1 Student will fabricate butt weld using ER70S-6 filler wire.

1.2 Student will fabricate T-joint using ER70S-6 filler wire.



	Semester Three ASD#: H8468
Unit 7: Gas Tungsten Arc Welding (GTAW)

Equipment
	Enabling Competencies:

1.1 Discuss proper start-up and shut-down procedure for GTAW.

1.2 Read and discuss procedures for using GTAW equipment safely.

Integration Skills:

1.1 Student will demonstrate proper start-up and shut-down procedures for GTAW.

1.2 Student will demonstrate proper procedure for using GTAW equipment/accessories correctly and safely.



	Unit 8: GTAW in Flat Positions 

Aluminum
	Enabling Competencies: 
1.1 Describe how to make pad of beads using ER5356 filler wire.

1.2 Describe how to make T-joint using ER5356 filler wire.

Integration Skills:

1.1 Student will fabricate pad of  beads using ER5356 filler wire.

1.2 Student will fabricate T-joint using ER5356 filler wire.



	Unit 9: Gas Metal Arc Welding Aluminum  (GMAW-A)
	Enabling Competencies:

1.1 Discuss proper start-up and shut-down procedures for GMAW-A.

1.2 Read and discuss procedures for operating GMAW-A machines safely.

Integration Skills:

1.1 Student will demonstrate proper start-up and shut-down procedures for GMAW-A.

1.2 Student will demonstrate proper procedure for using GMAW-A equipment/accessories correctly and safely.



	Unit 10: Gas Metal Arc Welding Aluminum  (GMAW-A) Flat Position
	Enabling Competencies:

1.1 Describe how to make fillet welds with ER5356 filler wire.

1.2 Describe how to make butt welds with ER5356 filler wire.

Integration Skills:

1.1 Student will fabricate fillet welds using ER5356 filler wire.

1.2 Student will fabricate butt welds using ER5356 filler wire.



	Unit 11: Weld Inspection Practices
	Enabling Competencies:

1.1 Evaluate inspection practices from API 1104 Welding Inspection Code Book.

1.2 Read and discuss fillet weld inspection tool handbook.

Integration Skills:

1.1 Student will demonstrate inspection practices used in welding industry.

1.2 Student will demonstrate proper use of fillet weld inspection tool.
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