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Instructor Professional Development Opportunity

Introduction to Materials Joining
Two Week Training Institute for High School, Technical School, Community College, and Technical College Instructors.

Topics include:
Arc Welding
· Introduction to Arc Welding 

· Shielded Metal Arc Welding 

· Gas Metal Arc Welding 

· Flux Cored Arc Welding 

· Submerged Arc Welding 

· Gas Tungsten Arc Welding 

· Plasma Arc Welding 

· Electrogas-Electroslag Welding 

· Stud Welding 

· Self Examination
Physics of Welding
· Introduction to Physics of Welding 

· Heat Input Concepts 

· Energy Sources 

· Arc Characteristics 

· Wire Melting 

· Arc Welding Machines 

· Arc Blow 

· Self Examination

Metallurgy Background
· Intro to Metallurgical Principles 

· Phases of Matter 

· Crystal Structure 

· Imperfections in Crystals 

· Phase Changes & Phase Diagrams 

· Steel Microstructure in Equilibrium and Non-Equilibrium Phase Changes 

· Phase Diagrams Tie Lines

· Material Strengthening Methods 

· Solid Solution Strengthening 

· Transformation Strengthening 

· Deformation Strengthening 

· Precipitation Strengthening 

· Self Examination

Non-Arc Welding
· Introduction to Non-Arc Welding Processes 

· Resistance Welding 

· Oxy-Fuel Gas Welding 

· Thermite Welding 

· Solid State Welding 

· High Energy Density Processes 

· Brazing and Soldering 

· Plastics Joining 

· Adhesive Bonding 

· Welding in Other Environments (Space & Underwater) 

· Self Examination

Heat Flow
· Introduction to Heat Flow 

· Heat transfer - Flux Principles 

· Temperature Profile in Moving Arcs 

· Self Examination

Metallurgy in Welding
· Introduction to Welding Metallurgy 

· Weld Regions 

· Fusion & Unmixed Zones 

· Partially Melted Zone 

· Heat Affected Zone 

· HAZ Structural Changes 

· HAZ Cold Cracking 

· Base Metal Zone 

· Self Examination 

Design
· Introduction to Design 

· Mechanical Properties 

· Fatigue Properties 

· Toughness Properties 

· Hardness 

· Creep 

· Physical Corrosion & Other Properties 

· Joint Design 

· Codes and Standards 

· Code Design 

· Symbols 

· Residual Stresses 

· Distortion 

· Weld Procedure Specifications 

· Self Examination
Safety
· Introduction to Safety 

· Safety Training 

· Work Area Safety 

· Personal Protection 

· Fumes, Gasses, Toxic Materials 

· Gas Storage Safety 

· Fire Safety 

· Electrical Safety 

· X-ray Safety 

· Self Examination 
Testing
· Introduction to Testing and Inspection 

· Weld Quality 

· Discontinuity Defined 

· Destructive Testing 

· Weldability Tests 

· NDE Overview 

· Visual Inspection 

· Dye Penetrant Testing 

· Magnetic Particle Testing 

· Radiographic Testing 

· Eddy Current Testing 

· Ultrasonic Testing 

· Acoustic Emission Testing 

· Self Examination

2010 Sessions:

June 7 -18     Chattanooga State Technical College – Chattanooga, TN
July 19 – 30     North Dakota College of Science - Wahpeton, ND
At course completion, participants receive a complete set of training materials for use in the classroom. Course pricing (TBD) includes course fees, hotel, food (breakfast and lunch), and all materials and supplies for the course.

For more information, contact Ramona Anand at 440-366-4930 or ranand@lorainccc.edu
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The National Center for Welding Education and Training




