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Robotic MIG Welding
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COURSE DESCRIPTION:

This program introduces students to the safety and programming associated with robotic welding technology.  Topics include robotic weld station familiarity, safety, robotic motions, programming, and welding inspection.  Upon completion, the student should be able to setup and program a robot to weld parts in an efficient and safe manner.  
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



2 hours  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

INSTRUCTIONAL NOTE:  Due to the complex nature of combining welding with robotics, this should not be offered as a beginner’s level course.  Students should have a good foundational knowledge of various types of welding before attempting this course.  Familiarity with robots would be good, but not absolutely necessary in order for the student to be successful.
PROFESSIONAL COMPETENCIES

· Explain basic elements of a robotic welding workstation.

· Execute fundamental robotic motions.
· Create weld programs using robotic teach pendant.
· Execute weld programs on actual parts.
INSTRUCTIONAL GOALS

· Cognitive:  Comprehend principles and concepts related to Robotic Programming and Welding.
· Psychomotor:  Apply principles and concepts of Robotic Programming and Welding.
· Affective:  Value the importance of adhering to policy and procedures related to Robotic Programming and Welding.

STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – ROBOTIC BASICS

	MODULE DESCRIPTION – The purpose of this module is to teach the students the basic elements of a robotic work station.  The idea is for the students to have a good working knowledge of all weld cell components and safety features before they work on or around the robot.  Topics include safety, robotic weld cell components, axes, and controls. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0 
Explain basic elements of a robotic welding workstation.


	A1.1 
This competency is measured cognitively.
	2

	
	A1.2 
Ensure weld cell is free from obstructions, and potential safety hazards are identified.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Explain the advantages of robotic welding.

A1.1.2
List and identify the parts of a robotic welding workstation.

A1.1.3
Identify the components of a 6 axis robots.

A1.1.4
Define various terms associated with robotic welding.

A1.1.5
Explain the function of flow meter valves.

A1.1.6
Explain the function of the robot controller.

A1.1.7
Explain the function of the positioner.

A1.1.8
Explain the concept of center point.
	1

1

2

1

2

1

2

1

	A1.2.1 
Identify potential obstructions in the robotic work cell. 

A1.2.2
Describe potential safety hazards in and around a robotic work station.

A1.2.3
Describe appropriate safety precautions before entering a robotic work cell.

A1.2.4
Identify appropriate personal protective equipment for working in and around a robotic workstation.
	3

3

3

3

	MODULE A OUTLINE:
· Terms and definitions

· Robotic work stations

· Axes

· Flow meter valves 

· Robot Controllers

· Positioners

· Operator controls

· Center point

· Safety

· Work cell obstructions

· Safety hazards

· Safety precautions

· Personal protective equipment


	MODULE B – FUNDAMENTAL ROBOTIC MOTIONS

	MODULE DESCRIPTION – The purpose of this module is to teach the students the fundamental motions of a robot.  Topics include function keys, move commands, jogging, linear and circular weaving, and teaching and saving weld and air cut points.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Execute fundamental robotic motions. 
	B1.1 
Program robot to perform fundamental motions necessary for welding.
	2



	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain the function of each key on the controller.

B1.1.2
Describe various robot move commands.

B1.1.3
Explain the process to jog the robotic arm using the teach pendant.

B1.1.4
Explain the procedure for linear weaving.

B1.1.5
Explain the procedure for circular welding.

B1.1.6
Explain the procedure for teaching and saving welding points and air cut points.


	2

2

2

2

2

2

	MODULE B OUTLINE:
· Teach program
· Controller functions
· Move commands 
· Jogging
· Linear weaving
· Circular welding
· Welding points and air cut points
· Setting conditions


	MODULE C – CREATE A WELD PROGRAM

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to create and run a weld program.  Topics include programming the robot using the teach pendant, running the program using trace mode, making changes to programs, running the program with weld enabled, and inspecting the welds. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0 
Create weld programs using robotic teach pendant.

	C1.1
Program the robot, using a teach pendant, to perform a linear weave weld.  Run the program using trace mode with weld off, and correct any problems.
	2



	
	C1.2 
Program the robot, using a teach pendant, to perform a circular weld.  Run the program using trace mode with weld off, and correct any problems.
	2

	C2.0 
Execute weld programs on actual parts.
	C2.1 
Run program with weld enabled and inspect welds for compliance with AWS.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1 
Describe how to use teach pendant keys for starting and stopping various welds.

C1.1.2
Describe the procedure for changing speeds.

C1.1.3
Explain the procedures for setting weld parameters.
	2

2

2

	C1.2.1
Describe how to use trace mode.

C1.2.2
Describe the procedure for opening a file, adding, changing, or deleting a sequence command, and changing weld parameters.

C1.2.3
Describe how to program for auto mode.
	2

2

2

	C2.1.1 
Explain the process for running the program with weld enabled. 

C2.1.2
Describe inspection criteria for various welding applications.
	2

3

	MODULE C OUTLINE:

· Teach pendant keys 

· Start weld

· Stop weld

· Change speeds

· Weld parameters

· Gas flow

· Voltage

· Amperage

· Stick out

· Nozzle angle

· Speed

· Trace Mode

· Making changes

· Auto mode

· Weld enable

· Inspection criteria


AWS WI:2000 Welding Inspection Handbook 

AWS D8.4 Recommended Practices for Automotive Welding Design
AWS D8.5 Recommended Practices for Automotive Portable Gun Resistance Spot Welding 
AWS D8.6:2005 Standard for Automotive Resistance Spot Welding Electrodes
AWS D8.7 Recommended Practices for Automotive Weld Quality-Resistance Spot Welding
AWS D8.8 Automotive Frame Welding Quality - Arc Welding 

LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	42%
	25%
	33%
	

	Module B
	0%
	100%
	0%
	

	Module C
	0%
	87.5%
	12.5%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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