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Pit Technologies

• Electrorefining 
Operations

• Foundry Operations

• Metal Production

• Pyrochemical Processing

• Plutonium Machining

• Inspection / NDE

• Product Engineering

• Welding

Plutonium 238 
Technologies

• Ceramics Properties

• Sintering

• Powder Processing

• Radioisotope Thermal-
Electric Generators

• Non-Destructive 
Examination

• Precision Welding

Disassembly 
Technologies

• Machining

• Robotics

• Radiation Minimization

• Materials Disposition
• Uranium
• Beryllium
• Contaminated 

Materials

Waste Management

• Solid Waste
• RCRA
• LLW
• HLW
• TRU

• Liquid Waste
• Sanitary
• Liquid 

Decontamination
• Solidification 

Technologies

• Radiation Control

• WIPP WAC

Nuclear Materials 
Management

• Materials Control & 
Accountability

• Legacy Materials

• Material Protection

High Level Technology Needs



Define Opportunities
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Analysis of Needs and Course Offerings
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Metallurgical Topics that are Key to ALDWP Operations
Topic Application CSM UTEP

Alloys Characterization of Pu Alloys MTGN442, MTGN467 MME3321, 
MME5321

Casting Casting Pu, U, Microstructure 
Development 

MTGN457, MTGN468 MME5321

Ceramics, Powder 
Processing

Fabrication of Be, RTGs MTGN310, MTGN345, 
MTGN465 

MME5311

Chemical 
Processing

Electrorefining, Pyrometallurgy MTGN334, MTGN432, 
MTGN535 

MME4303, 
MME5302

Composites Alternate Materials MTGN565 MME5313

Computational 
Methods

Design of Molds, Stresses MTGN467, MTGN473, 
MTGN536, MTGN573

MME4419

Corrosion Gas-Metal interactions MTGN451, MTGN551 MME4309

Crystallography Distinction of Phases Previously Taught MME5401

Diffusion Heat Treating, Bonding Previously Taught MME5401

Electrochemistry Coating of Various Elements MTGN431, MTGN437 MME5342

ES&H Across the board MTGN429, MTGN462,  
MTGN527, MTGN427, 
MTGN529 

NONE

Fracture Mechanics, 
Failure Analysis

Failure Modes MTGN545, MTGN560 MME4316, 
MME5353

Mechanical 
Metallurgy

Dogbones, Strain Rate Effects, 
Rolling Forming , Forging

MTGN445, MTGN464,  
MTGN553, MTGN564 

MME2434, 
MME3407, 
MME5308

Topic Application CSM UTEP
Microscopy Light, SEM, TEM MTGN456, 

MTGN605 
MME4413, 
MME5245, 
MME5315, MME5401

Nano Materials Design and Fabrication of 
Nano-scale Materials

NONE MME3406, MME4320            

Nondestructive 
Analyses

Certification of Components NONE MME5351

Nuclear Materials Actinide Science MTGN593 NONE

Phase 
Transformations

Casting, Heat Treating MTGN281, 
MTGN548

MMES304 

Rate Processes, 
Transport

Diffusion MTGN556, 
MTGN631

MME3306

Reactor Design Process equipment MTGN461, 
MTGN539

MME4404

Solidification Volume Changes, 
Microstructure

MTGN557 MME4330

Statistical Design 
of Experiments

Reduce number of experiments MTGN350 NONE

Structure/Property  
Relations 

Effects of small changes MTGN348 MME5403, MME5404

Thermodynamics Fundamental Properties MTGN352, 
MTGN531, 
MTGN555

MME2303, 
MME2305, MME3308

Welding Welding, Soldering, MTGN300, 
MTGN430, 
MTGN580

MME4404, MME5350

X-Ray Diffraction Phases, Neutron Diffraction Previously Taught MME5401
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For course descriptions see slide 8



Name Type Date Title

Zurey, Frank PhD 
(Olson)

1977 Stabilization of the plutonium delta phase in the plutonium-gallium-zirconium ternary phase equilibria 
system

Rising, Tom PhD 
(Matlock)

1978 A thermal activation analysis of cyclic creep in Al-4.6% Mg

Brown, 
Wendel

PhD 
(Olson)

1979 The infiltration of silicon in silicon carbide-carbon compacts

Erfurdt, Jack PhD 
(Olson)

1979 An investigation of the effect of iron content on the homogenization response of plutonium-1 wt % 
gallium alloy

Lanning, 
Bruce

MS (Averill) 1981 Development of a reference electrode for application in low to mid temperature aqueous solar energy 
environments

Winkel, John MS (Olson) 1982 Compatibility of selected alloys with oxygen-contaminated liquid rubidium

Perkins, 
Cathy

MS 
(Matlock)

1987 Hot deformation behavior of a high nitrogen austentic stainless steel

Olivas, Dave PhD 
(Olson)

1989 Fundamental approach to estimating bond integrity of solid state bonded dissimilar metals

Swan, Kathy MS (Olson) 1989 Flexural strength and other aspects related to hydration of tricalcium silicate

Gibbs, Frank PhD 
(Olson)

1998 Development of a Physical Metallurgy Surrogate for the Plutonium -1 Wt. PCT. Gallium Alloy

Dooley, 
David

PhD 
(Olson)

2004 Dependence of electronic properties on the degree of homogenization in cerium-lanthanum alloys
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CSM Theses by RF Personnel

Plutonium productionat Rocky Flats halted in 1989, the plant was formally shut down in 1992



Questions

J. David Olivas    Joe A. Watts
dolivas@lanl.gov     watts@lanl.gov

505-665-5132     505-667-8935
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Course Descriptions
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