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Two-day Course

Metallurgy and Welding

Course Contents
Day One:

1.

Mechanical Metallurgy
a. Atomic Structures

b. Grain Boundaries

c. Deformation

d. Strength

e. Fracture Toughness
Physical Metallurgy

a. Phase Diagrams

b. Solidification

c. Cracking and Defects
d. Heat Treatment

e. Steels, Al, Cu, Ti, Glass,
and Plastics

Day Two:

1.

Joining Processes

a. Resistance Welding

b. Laser Welding

c. Arc Welding (TIG/MIG)
Joint Design and Testing
a. Lap, fillet, butt, corner,
and edge welds

b. Inspection techniques
including visual, X-ray, leak
check, mechanical strength,
microhardness and electron
microscopy
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This course is designed for technical personnel who routinely deal with

welding issues including design, R&D, manufacturing, and quality
assurance. The course combines understanding of physical and
mechanical metallurgy with commonly used material joining processes in-
cluding soldering, brazing, and welding. Combination of all those aspects
will give attendees a good understanding of the issues that they have to
deal with in developing a new weld design or improving quality of an ex-
isting weld. Section on mechanical metallurgy deals with atomic struc-
tures, grain boundaries, alloys, deformation, yield and tensile strength,
melting point, fracture toughness, and material property

relationships. Section on physical metallurgy discusses phase diagrams,
equilibrium and non-equilibrium solidification, eutectics, intermetallics,
solidification and liquation cracking, heat treatment, followed by review of
important alloy systems. On the second day, we delve into the most
commonly used joining processes to get an understanding of how they
would be combined with weld metallurgy and design to develop a robust
manufacturing solution. In the final section, we will compare and contrast
the processes so that participants can become comfortable in asking the
right questions of equipment suppliers, and material vendors, along with
ensuring that the selected process will be able to meet the requirements de-

fined on the part drawings.



