MET 330L PHYSICS OF METALS  LAB
CATALOG DATA: 

MET 330L PHYSICS OF METALS LAB

(0-1) 1 credit. Prerequisites: MET 232 and MET 231

Practical laboratory exercises that involve (1) x-ray diffraction methods, (2) scanning electron microscopy techniques for materials evaluations, (3) recovery, recrystallization and grain growth as it applies to annealing of materials. (4) optical microscopy as it applies to the microstructure of materials, and (5)thermomechanical processing of metals with limited regions of solid solubility.

TEXTBOOK: 

Fundamentals of Physical Metallurgy,  John D. Verhoeven, John Wiley & Sons, New York, 1974.
Materials Science and Engineering: An Introduction, Seventh Edition, William D. Callister, John Wiley and Sons, 2003.

INSTRUCTOR: 

Dr. Dana J. Medlin, Office Hours: 2:00-3:00 p.m. M-W-F

REQUIRED/ELECTIVE:

MET 330L is required for all B.S. Metallurgical Engineering Students

COURSE OBJECTIVES: 

Professional level development of the relationship between microstructure structure of metals and alloys and mechanical & physical properties of materials.  There is an emphasis on microstructural characterization and laboratory sessions where students create and evaluate various microstructures by heat treating and hot forging.
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 be able to identify microstructures in various steels, cast irons, aluminum alloys, and copper alloys.

· Students will be able to use phase diagrams, hardenability data, TTT curves, IT curves and other information to develop specific microstructures by heat treating and hot forging.  Students will be able to metallographically prepare these samples and verify the microstructures and hardnesses. Some basic blacksmithing skills are required to complete portions of this work. 
· Students are expected to derive the homogeneous nucleation model and relate this model to the heterogeneous spherical cap model of nucleation as they relate to the solidification of metals.

· Students will understand the subject of growth kinetics in the solid state.  Specifically about mechanisms relating to diffusion controlled and interface controlled growth.

· Students will understand precipitation hardening of metal alloys.  Given a phase diagram, students can discuss the possibility of precipitate formation by a three step (1) solution heat treatment, (2) quench and (3) aging process.

· Students will understand the crystallography of martensite formation and the difference between dislocated and twinned martensite. In addition, students will understand the volumetric changes, hardness and strength changes associated with these phase transformations.
· Students will understand the iron - carbon system, aluminum alloy systems, and copper alloy systems. 

· Given the Iron - carbon phase diagram and a alloy composition, the student can sketch and discuss the equilibrium microstructure developed at any temperature.  They will also be able to apply this to the aluminum copper phase diagram and explain solution annealing and precipitation strengthening.
· Given the TTT diagram for a steel alloy, the student can provide the cooling path for:  Annealing, normalizing, austempering and martempering and sketch the resulting microstructure.

· Given the composition of a steel alloy and table of  Hardenability Multiplying Factors, the student can compute the ideal critical diameter for a quenched bar as a function of the severity of quench.

TOPICS COVERED:

Labs Supporting MET 330 Lecture Content

· Manufacture binary solid solution alloy and eutectic alloys

· Study microstructure as a function of the state of equilibrium

· Create microstructures based on fundamental materials data.

· Heat treat and hot forge steel and aluminum alloy samples.
· Evaluate the microstructures with metallography and hardness testing.
· Study properties of dislocation interacting with an interstitial atmosphere

· Return of the yield point in low carbon steels

· Study Strain-rate dependence of the flow stress

Labs Supporting MET 332 Lecture Content

· Conduct complete heat treatment of a precipitation hardening aluminum alloy and measure tensile and hardness properties

· Conduct complete heat treatment of several steel alloys and measure the strengths and hardness peroperties.
CLASS SCHEDULE:

3 hours per week Tu, 1:00-3:50 p.m.

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (g)

LABORATORY: 

The course laboratory parallels the lecture portion MET 330 and parts of MET 332, both in terms of objectives and topics covered.  In addition, the laboratory stresses hands-on applications and a large technical communication component.

CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

Technical writing is emphasized requiring comprehensive reports on must topics covered in lecture/laboratory activities.  All laboratory projects and technical writing exercises are conducted in a teaming environment.

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Dana J. Medlin, March 23, 2010.
