
Anchorage School District

Course:  Welding 3                                
CIP # 48.050801

Course #: H8468                                  
Date: April 2005

Grade Level 10-12. 1 semester. 

Welding OJT 846700 1 semester.  The welding program provides training in the fundamentals of welding processes used to fabricate metal. Instruction is given in the areas of oxy-fuel cutting (OFC), shielded metal arc welding (SMAW), MIG and TIG welding, flux core welding, blueprint reading, fabrication of welding elements, welding symbols, plus experience using a plasma arc cutter, grinder, drill, torch, arc welding machines and other shop-related equipment. (Purchase of safety glasses and gloves is required. Hats, helmets and cutting goggles are required.) Job entry opportunities: Welder helper; machine shop helper; mechanic helper at heavy equipment service company; steel yard; boat building helper/welder 

	Career Cluster Area: Construction
Prerequisites: None

Pathway: Industrial Technology

Occupational Skills Standards/Sources of Supporting Elements:  American Welding Society, NASA

Eligibility for Nationally Recognized Skill Certificate(s)/State License: Certified Welder: AWS

Tech Prep: articulated with UAA.  8 credits , Welding Technology.
Credits: 1.5 Semester Credit


	Alaska Content Standards
	Alaska Reading, Writing, Math, Performance Standards
	Performance Standards

(Learner Outcomes)
	   Assessment
	Alaska Employability Standards
	Occupational Skills Standards
	   Alaska Cultural 

Standards
	All Aspects of 

Industry

	
	
	FIRST SEMESTER:

OXY-AXCETYLENE (OAW) and SHIELDED METAL ARC (SMAW) 
	
	
	
	
	

	
	
	Shop Safety
	
	
	
	
	

	LAA1


	W4.4
	Discuss shop safety requirements as they pertain to OAW practices
	Pre/Post

Test
	A2

B1-5
	AWS


	
	IWE3

	LAA1,2
	R4.6


	Discuss a safety exam covering topics on OAW practices and procedures
	Pre/Post

Test
	A6

B1
	AWS
	
	IWE3

	TA2,5
	W4.4
	Students will identify all shop facilities and emergency equipment
	Pre/Post

Test
	A1,2
	AWS
	
	IWE3,6,7

	TA4
	A2.4.3
	Students will take a shop safety exam to master the safe use of OAW equipment and other welding shop equipment
	Pre/Post

Test
	A6
	AWS
	
	IWE3,6

	
	
	Oxy-Acetylene (OAW) Equipment
	
	
	
	
	

	TA4
	A1.4.1
	Discuss proper start up and shut down procedures for OAW
	Pre/Post

Test
	A2,6
	AWS
	
	IWE6,7

	TA4,5
	W4.2
	Students will read a welding manual that describes procedures for doing a proper leak test on OAW equipment
	Pre/Post

Test
	A2,6
	AWS
	
	IWE6,7

	TC3

LAA1,3,4
	W4.2
	Discuss safety procedures for handling OAW cylinders
	Pre/Post

Test
	A2,6
	AWS
	
	IWE3

	TC1

SD4
	R4.4
	Students will demonstrate safe procedures for handling and moving OAW cylinders
	Pre/Post

Test
	A2,6
	AWS
	
	IWE3

	TC1

SD4
	W4.2
	Students will demonstrate proper procedures for using OAW equipment and accessories correctly and safely
	Pre/Post

Test
	A2
	
	
	IWE 4.

	
	
	Gases
	
	
	AWS
	
	

	SA1
	R4.2,4
	Read and discuss facts about the physical and chemical properties of acetylene and oxygen
	Pre/Post
	A2
	
	
	IWE5

	SD1
	
	Research the fundamental advantages of a manifold system used for OAW
	Pre/Post
	A2
	
	
	IWE5

	TA2-5
	
	Describe and demonstrate safety procedures for handling of all OAW gases
	Pre/Post
	A2,6
	
	
	IWE3,5,7

	
	
	Welding in Flat Position
	
	
	AWS
	
	

	TA2
	
	Describe how to make parallel welds on plate filler rod
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Describe how to make a lap joint weld
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Describe how to make a fillet weld around a pipe
	Pre/Post
	A2
	
	
	IEW7

	TA2
	
	Students will demonstrate correct procedures for making an outside corner weld without filler rod
	Re/Post
	A2,6
	
	
	IEW6,7

	TA2
	
	Students will demonstrate how to make a butt weld with open rod
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate correct procedures for making parallel welds on plate with filler
	Pre/Post
	A2
	
	
	IWE6,7

	
	
	Welding in Horizontal Positions
	
	
	AWS
	
	

	TA2
	
	Understands the process for making a lap joint
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate how to make a lap joint
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate how to make a T-joint
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate how to make a butt joint with open root
	Pre/Post
	A2
	
	
	IWE6,7

	
	
	Welding in Vertical Positions
	
	
	AWS
	
	

	TA2
	
	Describes how to make a T-joint
	Pre/Post
	A2
	
	
	IWE5,7

	TA2
	
	Understands how to make a butt joint with open root
	Pre/Post
	A2
	
	
	IWE7

	TA2
	
	Students will demonstrate how to make a T-joint
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate how to make a butt joint with open root
	Pre/Post
	A2
	
	
	IWE6,7

	
	
	Welding in Overhead positions
	
	
	AWS
	
	

	TA2
	
	Understand how to make a T-joint
	Pre/Post
	A2
	
	
	IWE5

	TA2
	
	Describes how to make a butt joint with open root
	Pre/Post
	A2
	
	
	IWE5

	TA2
	
	Students will demonstrate how to make a T-joint
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate how to make a butt joint with open root
	Pre/Post
	A2
	
	
	IWE6,7

	
	
	Oxy-Acetylene Cutting
	
	
	AWS
	
	

	
	R4.2,4
	Read safety procedures for assembling cutting attachments
	Pre/Post
	A2,6
	
	
	IWE3

	TA2,4,5
	MA2
	The student will understand how to operate a track torch safely and efficiently
	Pre/Post
	A2,6
	
	
	IWE3,5,6,7

	TA2,4,5
	
	Students will demonstrate procedures for making quality cuts in plate and pipe
	Pre/Post
	A2
	
	
	IWE3,5,6.7

	
	
	Properties of Metals
	
	
	AWS
	
	

	SA2
	MA2
	Students will understand the physical and chemical properties of metal
	Pre/Post
	
	
	
	IWE5

	TA2
	
	Students will understand the selection process for appropriate filler metals for specific applications
	Pre/Post
	
	
	
	IWE5

	
	
	Plasma Arc Cutting
	
	
	AWS
	
	

	TA2,4,5
	
	Students will understand how to safely set up and operate a plasma arc cutting machine
	Pre/Post
	A2,6
	
	
	IWE3,6.7

	TA2,4,5
	R4.2,4
	Students will read and understand procedures for making quality cuts in aluminum, stainless steel, and mild steel with a plasma arc cutting machine
	Pre/Post
	A2
	
	
	IWE5

	TA2,4,5
	
	Students will demonstrate procedures for making quality cuts in aluminum, stainless steel, and mild steel with a plasma arc cutting machine
	Pre/Post
	A2
	
	
	IWE3,6,7

	
	
	Shielded Metal Arc Welding (SMAW) Safety Practices
	
	
	AWS
	
	

	TA2,4,5
	
	Students will understand SMAW safety procedures
	Pre/Post
	A2,6
	
	
	IWE3,6

	TA2
	
	Students will demonstrate proper practices and procedures for SMAW
	Pre/Post
	A2,6
	
	
	IWE3,6

	LA3
	W4.5
	Students will take a written and oral exam on SMAW equipment
	Pre/Post
	A2,6
	
	
	IWE5

	
	
	SMAW Equipment
	
	
	AWS
	
	

	TA2
	
	Student will understand proper start-up and shut down procedures for SMAW
	Pre/Post
	A2,6
	
	
	IWE3,5,6,7

	TA2
	
	Students will understand how to use SMAW accessory equipment properly
	Pre/Post
	A2,6
	
	
	IWE7

	TA2
	
	Students will demonstrate how to use protective SMAW protective SMAW equipment properly
	Pre/Post
	A2,6
	
	
	IWE3,6,7

	
	
	Electricity
	
	
	AWS
	
	

	SD1,3
	MA2
	Understand the fundamentals of AC and DC electrical generation
	Pre/Post
	
	
	
	IWE5

	TA2

SD1,3
	
	Understand how to calculate a new duty cycle and new current from a given set of welding parameters
	Pre/Post
	
	
	
	IWE5

	
	
	Electrodes
	
	
	AWS
	
	

	TA2,4,5
	MA2
	Develop an understanding for the AWS electrode classification system
	Pre/Post
	
	
	
	IWE5

	TA2,4,5
	MA2
	Understand how to select the correct electrode type/size for a given job
	Pre/Post
	A2
	
	
	IWE7

	TA2
	
	Demonstrate the selection process for identifying the correct electrode type/size for a given job and condition
	Pre/Post
	A2
	
	
	IWE5,7

	
	
	Mechanical Properties
	
	
	AWS
	
	

	SA2
	
	Understand the mechanical properties of materials welded with SMAW
	Pre/Post
	A2,6
	
	
	IWE5,7

	TA2
	
	Develop an understanding for the hardness and tensile strength of metals
	Pre/Post
	A2,6
	
	
	IWE5

	SB1
	
	Demonstrate the hardness and tensile strength of different of different metals
	Pre/Post
	A2
	
	
	IWE5,6

	SA2
	
	Identify the mechanical properties of materials welded with SMAW
	Pre/Post
	A2
	
	
	IWE5

	
	
	Equipment (tools) used in Welding
	
	
	AWS
	
	

	TA2
	
	Identify the use of clamps and safety equipment
	Pre/Post
	A2,6
	
	
	IWE7

	TA2-5
	
	Develop an understanding for using shears and metal brakes safely
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Demonstrate how to use glass beading equipment in a safe manner
	Pre/Post
	A2,6
	
	
	IWE3,5,6,7

	TA2,4
	
	Students will demonstrate using metal saws in a safe manner
	Pre/Post
	A2,6
	
	
	IWE3,6,7

	
	
	Shielded Metal Arc Welding (SMAW) in Flat, Horizontal, Vertical and Overhead Positions
	
	
	AWS
	
	

	TA2
	
	Develop an understanding for making pad welds E6010 and E7018 rod
	Pre/Post
	A2
	
	
	IWE5

	TA2
	
	Students will demonstrate pad welds using E6010 and E7018 rod
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will fabricate dissimilar size lap joints with E6010 and E18 rod
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will fabricate butt welds using E6010 and E7018 rod
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate groove welds using E6010 and E7018 rod
	Pre/Post
	A2
	
	
	IWE6,7

	TA2
	
	Students will demonstrate fillet welds using E6010 and E7018 rod
	Pre/Post
	A2
	
	
	IWE6,7

	
	
	SECOND SEMESTER: GAS METAL ARC WELDING (GMAW) AND BLUEPRINT READING
	
	
	AWS
	
	

	
	
	GMAW Safety
	
	
	
	
	

	TA2,3,5
	
	Understand proper safety practices and procedures for GMAW
	Pre/Post
	A2,6
	
	
	IWE3,6,7

	TA2,5
	
	Students will demonstrate proper safety practices and procedures for GMAW
	Pre/Post
	A2,6
	
	
	IWE3,5,7

	TA2,5
	W4.2
	Students will take a written and oral exam on GMAW equipment
	Pre/Post
	A6
	
	
	IWE5

	
	
	GMAW Equipment
	
	
	AWS
	
	

	TA2,3,5

TB1,2,3
	MA2
	Students will understand the procedures for setting up a Constant voltage (CV) power supply and wire feeder for proper operation
	Pre/Post
	A2
	
	
	IWE5,7

	TB1,2,3
	
	Students will develop an understanding for short circuit, globular/spray transfers and their applications
	Pre/Post
	A2
	
	
	IWE5,6,7

	SD1
	
	Students will understand proper use of shielding gases and regulators
	Pre/Post
	
	
	
	IWE3,5,6,7

	TB1,2,3
	MA2
	Students will demonstrate proper use of Constant Voltage and Constant Current power supplies
	Pre/Post
	A2
	
	
	IWE3,5,6,7

	
	
	GMAW in Flat Positions, Horizontal Positions, Vertical Positions and Overhead Positions
	
	
	AWS
	
	

	TA2
	
	Develop an understanding for making butt welds using ER70S-6 filler wire
	Pre/Post
	A2
	
	
	IWE5,7

	TA2
	
	Develop an understanding for making T-joints using ER70S-6 filler wire
	Pre/Post
	A2
	
	
	IWE5,7

	TA2
	
	Student will fabricate butt weld using ER70S-6 filler wire
	Pre/Post
	A2
	
	
	IWE5,7

	TA2
	
	Student will fabricate T joint using ER70S-6 filler wire
	Pre/Post
	A2
	
	
	IWE5,7

	
	
	THIRD SEMESTER: GAS TUNGSUNG ARC WELDING (GTAW)
	
	
	AWS
	
	

	LAA3
	
	Discuss proper start-up and shut down procedures for GTAW
	Pre/Post
	A2,6
	
	
	IWE6,7

	LAA3
	R4.4
	Read and discuss procedures for using GTAW equipment safety
	Pre/Post
	A2,6
	
	
	IWE3,5,6,7

	TA2,4,5
	
	Student will demonstrate proper start-up and shut down procedures for GTAW
	Pre/Post
	A2,6
	
	
	IWE3,5,6,7

	SD1
	
	Student will demonstrate proper procedure for using GTAW equipment/accessories correctly and safely
	
	A2,6
	
	
	IWE3,5,7

	
	
	GTAW in Flat Positions Aluminum
	
	
	AWS
	
	

	TA2
	
	Describe how to make pad of beads using ER5356 filler wire
	
	A2
	
	
	IWE7

	TA2
	
	Describe how to make T-joint using ER5356 filler wire
	
	A2
	
	
	IWE7

	TA2
	
	Student will fabricate pad of beads using ER5356 filler wire
	
	A2
	
	
	IWE7

	TA2
	
	Student will fabricate T-joint using ER5356 filler wire
	
	A2
	
	
	IWE7

	
	
	Gas Metal Arc Welding Aluminum (GMAW-A)
	
	
	AWS
	
	

	LAA3

SD1
	
	Discuss proper start-up and shut-down procedures for GMAW-A
	
	A2,6
	
	
	IWE3,5,7

	TA2,4,5
	
	Students will demonstrate proper procedure for using GMAW-A equipment/accessories correctly and safely
	
	A2,6
	
	
	IWE3,5,7

	
	
	GMAW-A: Flat Positions
	
	
	AWS
	
	

	TA2
	
	Student will fabricate fillet welds using ER5356 filler wire
	
	A2
	
	
	IWE7

	TA2
	
	Student will fabricate butt welds using ER5356 filler wire
	
	A2
	
	
	IWE7

	
	
	Weld Inspection Practices
	
	
	AWS
	
	

	GOVC2
	MA2

R4.4
	Evaluate inspection practices from API 1104 Welding Inspection Code Book
	
	A2

B5
	
	
	IWE3,8

	LAA3
	R4.2,4
	Read and discuss fillet weld inspection tool handbook
	
	A2

B5
	
	
	IWE7

	SD1
	
	Students will demonstrate inspection practices used in welding industry
	
	A2
	
	
	IWE3,5

	TA2,4,5
	
	Students will demonstrate proper use of fillet weld inspection tool
	
	A2
	
	
	IWE3,5


Recommended Resources:  (Textbooks, equipment, reference materials, supplies)


Similar curriculum:  Tennessee - http://www.state.tn.us/education/veticurr.htm
State Standards: 

Content Standards for Alaska Students


Performance Standards for Alaska Students


Employability Standards for Alaska Students

Cultural Standards for Alaska Students


http://www.eed.state.ak.us/tls/CTE/curriculum.html 
All Aspects of Industry 


The Institute for Workforce Education (IWE)

 http://www.lx.org/iwe/Resources/All_Aspects.doc
Occupations Skills/Standards: 


American Welding Society



http://www.aws.org/
National Aeronautics and Space Administration

http://standards.msfc.nasa.gov/released/5006/5006.pdf

American Petroleum Institute - API 1104
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