
MET 430/430L PHYSICS OF METALS

CATALOG DATA: 

MET 430/430L WELDING ENGINEERING AND DESIGN OF WELDED STRUCTURES (2-1) 3 credits. Introduces the state-of-art in welding processes and technology. Discusses fundamentals of the fabrication welded structures by introducing basics of solidification in welds, metallurgy of welds, fatigue and fracture in welds, joint design and weld defects and inspection. Laboratory exercises will focus on advanced welding processes, characterization, and materials testing methods.

TEXTBOOK: 

The Procedure Handbook of Arc Welding, 14th ed.,  James F. Lincoln Arc Welding Foundation, 1994.
INSTRUCTOR: 

Dr. Michael West, Office Hours: 11:00-11:50 a.m. M, W, F

REQUIRED/ELECTIVE:

This course is technical elective for B.S. Metallurgical Engineering students and for B.S. Mechanical Engineering students.

COURSE OBJECTIVES: 

The objective of this course is to provide students a working knowledge in welding processes and welding safety.  Students will understand the affect of welding on the properties of metal alloys.  Students will understand the differences between major solid state and fusion welding processes.  Students will be able to select an appropriate welding process given a material.  Students will understand the concept of “weldability” and will be able to select between different metal alloys that need to be joined.  Students will become familiar with appropriate standards which govern welding processes.

COURSE OUTCOMES: 

· Given a fusion welding process for aluminum alloys, students will be able to select an alloy to avoid hot cracking in welds.

· Given geometry and type of steel alloy, students will be able to determine welding parameters to avoid cold cracking.

· Given the thermal history for a fusion weld or solid state weld, students will be able to predict the microstructure in weld and heat-affected zones in steel and aluminum alloys.

· Students will understand the nature of segregation in fusion welds.

· Students will be able to appropriately size butt and fillet welds for required loading on a welded structure.

· Students will be able to choose an appropriate non-destructive evaluation method to detect defects in a welded structure.

· Students will be able to locate appropriate standards which govern welding processes.

TOPICS COVERED:

(  Overview and classification of welding processes 

(  Fusion and non-fusion welding

(  Flow of heat in welds

(  Solidification theory basics

(  Nature of residual stresses, shrinkage and distortion

(  Review of metallurgy of steel, aluminum

(  Review of microstructure development as a function of temperature

(  Microstructure of the heat affected zone

(  Nature of welding discontinuities/defects

(  Weldability issues

(  Welded joint design

(  Introduction to fracture and fatigue in welded joints

(  Corrosion in welds

(  Inspection of welds

CLASS SCHEDULE:

3 hours per week, MWF 8:00-8:50 AM (even years)

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: 
(a), (b), (f), (k)
LECTURE: 

The course consists of a lecture portion that parallels the lab both in terms of objectives and topics covered.  

LABORATORY: 

In the laboratory section, students are instructed in proper welding safety.  The laboratory section is designed to introduce students to welding processes through a number of hands-on activities.  Written reports are required.

Laboratory topics include:

· Gas Welding/Cutting
· GMA Welding
· GTA Welding
· Laser Welding
· Ultrasonic Welding
· Friction Stir Welding
CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

· The course and provides students with the necessary basis to design materials joining processing techniques including selecting between materials and available welding processes.

· The course prepares students to work with appropriate standards and codes within the engineering discipline.

· The course contributes to the design component.  Student teams design their own weld evaluation project that involves making welds using a welding process, mechanical testing, and metallurgical evaluation.

ASSESSMENT AND EVALUATION

Two Hour Exams

One Mid-term Research Paper

One Weld Evaluation Design Project

Homework

Five Technical Lab Reports

One Final Exam

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Michael West, April 18, 2010
