MET 332 THERMOMECHANICAL TREATMENTS
CATALOG DATA: 

MET 332 THERMOMECHANICAL TREATMENTS (3-0) 3 credits. Prerequisite: Met 232 and concurrent registration in MET 320. 
The relationship between the microstructure, crystal structure, and the properties of materials. Topics covered are the iron-carbon system, hardenability of iron base alloys, stainless steels, cast irons, aluminum, copper and magnesium. Concepts of heat treatment, age hardening, dispersion hardening, and hot and cold working correlated with the modification of the structure and physical and mechanical properties.

TEXTBOOK:  

Structure and Properties of Engineering Alloys, Second Edition, William F. Smith, McGraw-Hill, 1993.

INSTRUCTOR: 

Dr. Dana J. Medlin, Office Hours: 2:00-3:00 p.m. MWF

REQUIRED/ELECTIVE:

MET 332 is required for all B.S. Metallurgical Engineering students.  

COURSE OBJECTIVES: 

To study of the relationships between the crystal structure and the microstructure, and the physical and mechanical properties of materials and to achieve their control.

Calculation of free energies of solid solutions, quantitative prediction of solidification microstructures, homogenization and carburization of iron-based alloys, calculations of driving forces for homogeneous and heterogeneous nucleation, evaluation of casting defects, segregation and porosity, calculation of growth kinetics in diffusion and interface controlled transformations, evaluation of microstructure and strength of martensite, evaluation of microstructure and strength in precipitation hardening systems, evaluation of microstructure and strength in dispersion hardening systems, design of microstructures and thermomechanical treatments. Understanding similar processes in aluminum alloys, tool steels, aluminum alloys, copper alloys, titanium alloys, and nickel alloys.
COURSE OUTCOMES:

· Given any binary phase diagram with any invariant reaction, the student can discuss the initial and final microstructure through drawings and words formed during solidification and/or solid-state invariant reactions.  In addition students can compute the fraction of phases present at any specified temperature and alloy composition.
· Students will understand the relationship between processing, microstructures, properties and performance of carbon steels, alloy steels, cast irons, aluminum alloys copper alloys, stainless steels, tool steels, titanium alloys, and nickel alloys.

· Students will understand the steel making process, ingot and continuous solidification processes, microstructures, heat treatments, mechanical processing, national and international alloy designations, and surface hardening processes.

· Students will understand basic technical terminology to specific alloy groups such as annealing, stress relief, normalizing, tempering, martempering, austempering, quenching, solution annealing, precipitation hardening, over aging, sensitization, work hardening, cold rolling, carburing, nitriding, etc.
· Students will understand diffusion topics such as homogenization and carburization.  Several solutions to Fick’s second law are developed in class and used to solve engineering problems.

· Students will understand alloy steels and the affects of alloy composition on performance. In addition, students will understand how to use TTT curves, IT curves, hardenability data to design specific alloy thermo-mechanical processes.

· Students will understand the aluminum alloy designation system, aluminum refining processes, casting methods, work hardening operations, solution and aging treatments, and the affect of alloying on specific properties and processing.

· Students will know the stainless steel designation systems, types of stainless steels, thermo-mechanical processing methods, corrosion resistance issues, limitations, and processing cautions.

· Students will understand the above topics for cast irons, tool steels, copper alloys, titanium alloys and nickel based alloys.

· Students will be able to design and select alloys for specific engineering applications.
TOPICS COVERED:

· Binary phase diagrams


· Solidification of metals 

· Nucleation and growth kinetics

· Precipitation Hardening

· Dispersion hardening

· Deformation twinning and martensite reactions

· The iron-carbon alloy system, aluminum alloy system, copper alloys system, titanium alloy system 

· The processing of steels, aluminum alloys, tool steels, stainless steels, copper alloys, titanium alloys 
CLASS SCHEDULE:

Lecture: 3 hours per week, 1:00-1:50 pm, MWF

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (a), (c)

CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

The course concepts are applied to the design and manufacture of materials microstructures thermomechanical treatments and ranges of physical and mechanical properties.
PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Dana Medlin, March 23. 2010.
