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Education

 Ph.D. Engineering Mechanics, U. of Wisconsin-Madison (1986)

 MS Engineering Mechanics, U. of Wisconsin-Madison (1984)

 BS Civil Engineering, U. of Waterloo, Canada (1980)

Professional Experience

Associate Professor of Math and Physics, SUNY Oswego, Oswego NY (8/01 – Present)

Currently teaching courses in Introductory Physics, College Physics, Thermodynamics, Computational Physics, Statics and Strength of Materials, Introductory Mathematics, Introductory Statistics A and B, Statistics for the Sciences, and Numerical Methods.
 Conducting research in the area of impact in the field of computational mechanics. Code used: customized version of EPIC. Customized pre- and post-processors written in Visual Basic.

Engineer II, Idaho Power Company – Boise ID (5/01 – 8/01)

 Conducted hydropower reservoir operations simulations using the Cheops software program.

 Conducted hydropower reservoir water quality studies using the CE-QUAL-W2 software program. Developed Excel VBA applications for post-processing CE-QUAL-W2 output.

Senior Manufacturing Engineer, SCP Global Technologies – Boise ID (3/99 – 4/01)

 Internal consultant for materials science, mechanics, product development, and process automation issues (developed VBA applications in Excel).

 Manager of a small group responsible for testing and specialized design of semiconductor wafer wet processing equipment components.

 Organized the “Materials and Manufacturing Issues for Meeting the Process Challenges” Workshop at the SCP Global Technologies 7th International Symposium and Technical Exhibition.

 Conducted a study to determine the strength of plastic welds of three different types of PVDF plastic. Developed a spread sheet application to facilitate the design of air-gap insulation layers (accounting for natural convection) for a heated process tank. Developed a scheme to characterize servo-motor performance with a single parameter.

Software Analyst/Engineer, Trus Joist MacMillan – Boise ID (1/98 - 3/99)

 Worked on the development of a Visual BASIC software package for the analysis and design of open web truss members. My contributions to this project involved: (1) the complete development (from first principles) of a finite element analysis engine for planar frame and truss elements, (2) the development of an innovative parametric geometry based open web truss mesh generator, and (3) the development of a unique visualization scheme for displaying structural constraint violations. A considerable effort was also put forth to treat the unique characteristics of the two main materials of this class of truss: wood (laminated and otherwise) and cold formed steel tubing.

Associate Professor of Engineering Mechanics, University of Alabama - Tuscaloosa (8/88 - 12/97)

 Simulated Brinell and Rockwell hardness tests of metals using the EPIC finite element code.

 Revised the Johnson-Cook strength model for metals.

 Extracted metal strength model coefficients from Taylor test results using a 1D model.

 Developed a response surface for structural optimization and applied it to an offshore structure.

 Modeled space debris impacts on a Whipple bumper system with the EPIC finite element code.

 Modeled bullet impacts on steel armor plating for Astralloy Company, Birmingham, AL.

 Developed the AMPLL computer program for computer-aided design of geologic material penetrators for Eglin AFB.

 Designed a composite material truss member for on-orbit assembly for NASA/MSFC.

 Developed a computer program to optimize truss and frame structure topology. 

 Developed a unique type of hybrid experimental/numerical test specimen for establishing the material properties of laminated composite materials.

 Developed a computer program to empirically predict hypervelocity debris impact damage to the Space Station for NASA/MSFC.

 Developed a computer program to simulate heat transfer through impact damaged spacecraft multilayer insulation for NASA/MSFC.

Project Engineer, SDRC - Cincinnati OH (5/86-7/88)

 Analyzed the stress concentrating effects of various fiber ending strategies in a metal matrix composite for GE Aircraft Engine Business Group.

 Analyzed a Sidewinder missile fin. Static pressure, thermal loads, and random loading were applied to the fin for Aeronca Inc. Aerospace Division.

 Analyzed a flight simulator motion frame structure. Static "g-loads" were applied to simulate the failure of an actuator for Singer-Link Company.

 Developed a hybrid method for the frequency domain analysis of nonproportionally damped structures.

 Worked with Grumman and JPL as part of a team to develop a systems engineering computer model for the Space Station.

 Developed a computer program to facilitate the creation of 3-D solid models and finite element models of automobile structures for General Motors.

 Developed a computer program to simulate an internal grinding process for Caterpillar Inc. Engine Division Engineering.

Graduate Student, University of Wisconsin - Madison (8/82-5/86)

 Developed a simple, nonlinear constitutive model for reinforced concrete. Wrote a nonlinear finite element computer program to implement the constitutive model. Built small reinforced concrete test specimens, and loaded them until failure. These experimental results, and those of more sophisticated structures, were used to validate the constitutive model.

 Helped design the test fixture, wrote the data acquisition computer program, and assisted in the testing of weathered bolted joints taken from electric power transmission towers.

Project Engineer, Warman International – Madison WI (12/81-8/82)

 Acted as a liaison between customers and the production department for a heavy duty centrifugal pump manufacturer in Madison, Wisconsin. Specified and ordered auxiliary equipment for the pump systems.

Facilities Engineer, Shell Canada Resources LTD – Calgary Alberta (6/80-10/81)

 Wrote specifications, designed, and inspected equipment for oil and gas producing facilities in Alberta, Canada.

Undergraduate Co-op Student, University of Waterloo – Ontario Canada (1/77-5/80)

 Worked on the Canadian high-speed magnetically-levitated vehicle project at the National Research Council labs in Ottawa, Ontario. Also participated in bridge research projects at the Ontario Ministry of Transportation in Toronto, and was a structural engineering apprentice for V. B. Cook Co. in Thunder Bay, Ontario.

Courses Taught

Introductory Physics, College Physics, Introductory Mathematics, Introductory Statistics A and B, Statistics for the Sciences, Numerical Methods, Statics, Strength of Materials, Advanced Strength of Materials, Computer-Aided Design, Finite Element Analysis, Advanced Finite Element Analysis, Impact Mechanics, Plates and Shells, Engineering Optimization, Plasticity, Stability Theory, Continuum Mechanics, Thermodynamics

Honors

 Best Paper (with S. E. Jones) “Some Remarks on the Optimal Nose Geometry of a Rigid Penetrator in the Presence of Friction,” in Structures Under Extreme Loading Symposium of the 1999 ASME Pressure Vessels and Piping Conference, Boston, MA, (August, 1999)

 Engineer of the Month, Trus Joist MacMillan (November, 1998)

 Certificate of Recognition for Development of MLITEMP Computer Code, NASA (1995)

 AFOSR Summer Faculty Fellowship, Eglin AFB, FL (1993, 1994)

 Outstanding Research Paper, College of Engineering, University of Alabama (1992)

 NASA/ASEE Summer Faculty Fellowship, MSFC, AL (1989, 1990, 1992)

 Shell Foundation Fellowship, University of Wisconsin (1986) 

 Undergraduate Research Assistantship, University of Waterloo (1978) 

Journal Articles

 Jones, S. E., Rule, W. K, “On the Optimal Tip Geometry for a Rigid Penetrator, Including the Effects of Pressure-Dependent Friction,” Int. J. of Impact Engineering, 24, p, 403 - 415, 2000.
 Jones, S. E., Rule, W. K, Jerome, D. M., and Klug, R. T., “On the Optimal Tip Geometry for a Rigid Penetrator,” Computational Mechanics, 22(5), p. 413 - 417, 1998.
 Rule, W. K, and Jones, S. E., “A Revised Form for the Johnson-Cook Strength Model,” Int. J. of Impact Engineering, 21(8), p. 609-624, 1998.
 Jones, S. E., Drinkard, J. A., and Rule, W. K., “An Elementary Theory for the Taylor Impact Test,” Int. J. of Impact Engineering, 21(1,2), p. 1-13, 1998.
 Allen, D. J., Rule, W. K., and Jones, S. E., “Optimizing Material Strength Constants Numerically Extracted from Taylor Impact Test Data,” Experimental Mechanics, 37(3), p.333 – 338, 1997.
 Rule, W. K., “A Numerical Scheme for Extracting Strength Model Coefficients from Taylor Test Data,” Int. J. of Impact Eng., 19(9-10), p. 797-810, 1997.
 Rule, W. K., “A Response Surface for Structural Optimization,” J. of Offshore Mechanics and Arctic Engineering, 119(3), p. 196-202, 1997.
 Haridas, B., and Rule, W. K., “A Modified Interior Penalty Algorithm for Optimization of Structures Subjected to Multiple Independent Load Cases,” J. of  Computers and Structures, 65(1), p. 69-81, 1997.
 Jones, S. E., Wang, P., and Rule, W. K., “A Lagrangian Structure for the General Solution to Autonomous Second Order Systems,” J. of Vibration and Acoustics, 119(3), 489-491, 1997.
 Rule, W. K., "Automatic Truss Design by Optimized Growth," J. of Structural Engineering, 120(10), p. 3063-3070, 1994.

 Rule, W. K., and Thomas, F. P., "Welded Joints for Robotic, On-Orbit Assembly of Space Structures," J. of Aerospace Engineering, Vol. 7, No. 2, p. 209-224, 1994.

 Rule, W. K., "Testing and Numerical Modeling of Hypervelocity Impact Damaged Space Station Multilayer Insulation," J. of Spacecraft and Rockets, Vol. 29, No. 5, p. 727-734, 1992.

 Wang, P., and Rule, W. K., "Multivariable Analysis Using Isoparametric Finite Elements," J. of Engineering Mechanics, Vol. 118, No. 8, p. 1730-1737, 1992.

 Rule, W. K., and Rowlands, R. E., "Predicting the Behavior of Cyclically-Loaded R/C Structures," Journal of Structural Engineering, Vol. 118, No. 2, p. 603-616, 1992.

 Rule, W. K., "A Simple Technique for Interpolation/Extrapolation with Application to Hypervelocity Impact of Space Debris on the Space Station," Journal of Spacecraft and Rockets, Vol. 29, No. 1, p. 70-75, 1992. 

 Rule, W. K. and Weeks, G. E., "A Hybrid Experimental - Numerical Test Specimen for Laminated Composite Materials," Journal of Energy Resources Technology, Vol. 113, No. 3, p. 193-196, 1991. 

 Rule, W. K. and Rowlands, R. E., "A Simple Orthotropic Elasticity-Based Constitutive Model for Reinforced Concrete," Experimental Mechanics, Vol. 29, No. 4, p. 448-454, 1989.

Conference Proceedings

 Rule, W. K., “Finite Element Modeling of Brinell and Rockwell Hardness Testing of Metals,” ASME Pressure Vessels and Piping Conference, San Diego, California, July 25-29, 2004.
 Rule, W. K., “Modeling of Sleeved Taylor Impact Specimens,” ASME Pressure Vessels and Piping Conference, Cleveland, Ohio, July 20-24, 2003.
 Jones, S. E., Foster, J. C., Jr., Toness, O., DeAngelis, R.J., and Rule, W. K., “An Estimate for Mass Loss from High Velocity Steel Penetrators,” ASME Pressure Vessels and Piping Conference, Vancouver, BC, August 4-8, 2002.
Stevenson, M. E., Rule, W. K., Jones, S.E., and Bradt, R. C., “Effects of Precipitation Hardening 2024 Aluminum on its High Strain-Rate Deformation”, ASME Pressure Vessels and Piping Conference, Atlanta, GA, July 22-26, 2001.

 Jones, S. E., Toness, O., Jerome, D. M., and Rule, W. K., “Normal Penetration of Semi-Infinite Targets by Ogive-Nose Projectiles, Including the Effects of Blunting and Erosion,” ASME Pressure Vessels and Piping Conference, Atlanta, GA, July 22-26, 2001.
 Jones, S. E., Rule, W. K., “Analysis of Taylor Test Data,” Plasticity ‘00, Whistler, B. C., July, 2000.

 Cinnamon, J. D., Jones, S. E., House, J. W., and Rule, W. K., “Validating the High Strain-Rate Strength Estimates Generated from High-Speed Film Data and a Revised Elementary Theory for the Taylor Impact Test,” ASME Pressure Vessels and Piping Conference, Seattle, WA, July 23-27, 2000.

 Rule, W. K. and Jones, S. E., “Some Remarks on the Optimal Nose Geometry of a Rigid Penetrator in the Presence of Friction,” Structures Under Extreme Loading Conditions-1999, ASME Pressure Vessels and Piping Conference, Boston, MA, August 1-5, 1999.

 Foster, J. C., Jones, S. E., Toness, O., DeAngelis, R. J., and Rule, W. K., "An Analytical Estimate for Mass Loss from a High Velocity Rigid Penetrator," 11th Topical Conference on Shock Compression of Condensed Matter, American Physical Society, Snowbird, Utah, June 27 - July 2, 1999.
 Jones, S. E., Wilson, L. L., and Rule, W. K., “An Estimate for Strain-Rate in the Taylor Impact Test,” Plasticity ‘99, Cancun, Mexico, January, 1999.

 Jones, S. E., Rule, W. K., Jerome, D. M., and Klug, R. T., “On The Optimal Tip Geometry for A Rigid Penetrator,” ICES98, Atlanta, October, 1998.

 Rule, W. K., Barkey, M. E., and Jones, S. E., "Numerical and Analytical Modeling of Hypervelocity Impacts on a Whipple Bumper System,” Paper No. 96-4364, AIAA Space Programs and Technologies Conference and Exhibit, Sept. 24-26, 1996.

 Jones, S. E., Barkey, M. E., Rule, W. K., and Huber, E. R., "Mechanical Characterization of Hardened Astralloy-V( Using the Taylor Impact Test,” Paper No. 96-4294, AIAA Space Programs and Technologies Conference and Exhibit, Sept. 24-26, 1996.

 Rule, W. K., "Trajectory and Survivability Analysis of Penetrators for Geologic Materials,” Proceedings of 1996 ASME Pressure Vessels and Piping Conference, Montreal, July 21-26, 1996.

 Rule, W. K., "Automatic Frame Design by Computer,” Proceedings of SECTAM XVIII - Developments in Theoretical and Applied Mechanics, Vol. XVIII, April 14-16, 1996.

 Sudhakar, B., Jackson, J. E., Rule, W. K., and Haque, I. "A General Finite Element Approach for Porous and Non-Porous Metal Forming Processes," Proceedings of ASME International Computers in Engineering Conference and Exhibition, Vol. 2, pp. 573-579, 1994.

 Rule, W. K., "A Simple Numerical Model for Predicting Impact Damage to Penetrators Striking Concrete Targets," Proceedings of 14th IMACS World Congress on Computational and Applied Mathematics, Georgia Institute of Technology, July 11-15, 1994.

 Rule, W. K., "Offshore Structural Topology Synthesis by Optimal Growth," Proceedings of 12th International Conference on Offshore Mechanics and Arctic Engineering, Vol. 1, p. 339-346, 1993.

 Rule, W. K. and Rowlands, R. E., "Effective Nonlinear Numerical Modeling of Reinforced Concrete Structures," VI International Congress on Experimental Mechanics, Portland, Oregon, June 5-10, 1988.

 Conti, P. and Rule, W. K., "An Efficient Frequency Response Solution for Nonproportionally Damped Systems," 58th Shock and Vibration Symposium, Huntsville, Alabama, October 13-15, p. 388-394, 1987.

Technical Reports/Presentations

 Rule, W. K. and Jones, S. E., “The Effects of Modeling the Anvil in Taylor Test Data Reduction with EPIC,” Presented at Plasticity ‘00, Whistler, B. C., July, 2000.

 Rule, W. K., "TAYLOR - A Preprocessor, Postprocessor, and Optimizer for Numerically Modeling Taylor Impact Specimens with EPIC,” Final Report for AFOSR Summer Faculty Research Extension Program, Wright Laboratory, Eglin AFB, December, 1995.
 Rule, W. K., The EPIC_Pro Program - A Preprocessor for a Finite Element Analysis Code Used to Analyze High Velocity Impacts," Final Report for AFOSR Summer Faculty Program, Wright Laboratory, Eglin AFB, August, 1994.
 Rule, W. K., and Thomas, F. P., "Design of a Welded Joint for Robotic, On-Orbit Assembly of Space Trusses," NASA TM-108380, 1992.
 Rule, W. K., and Hayashida, K. B., "Sunspot - A Program to Model the Behavior of Hypervelocity Impact Damaged Multilayer Insulation in the Sunspot Thermal Vacuum Chamber of Marshall Space Flight Center," NASA TM-103570, 1992.

 Rule, W. K., and Giridharan, V., "MLITemp - A Computer Program to Predict the Thermal Effects Associated with Hypervelocity Impact Damage to Space Station MLI," NASA CR-184245, 1992.

 Rule, W. K., and Hayashida, K. B., "Empirical Predictions of Hypervelocity Impact Damage to the Space Station," NASA TM-103550, 1991.

 Rule, W. K., "Rocopt - A User Friendly Interactive Code to Optimize Rocket Structural Components," NASA CR-183837, 1989.

 Rule, W. K., “Fiber Ending Analysis,” Final Report for General Electric, SDRC Project Number 14231, June, 1987.
  Maddox, K. and Rule, W. K., “The Simulation of a Unit Injector Guide Bore and Seat Grinding Operation,” Final Report for Caterpillar Tractor Company, SDRC Project Number 12947, January, 1987.
 Rule, W. K., “A Structural Analysis of a Guided Missile Wing,” Final Report for Aeronca, SDRC Project Number 14049, December, 1986.

Research Grants and Contracts Awarded

 "Development of a Safe, Simple, and Cost Effective Technique for Rapidly Determining Dynamic Material Properties," SUNY Oswego, 4/1/03 to 8/15/03, $2,000.

 "Numerical and Analytical Modeling of Armor Plate Impacts," Astralloy Wear Technology, Birmingham, AL, (S. E. Jones Co-PI), 10/1/95 to 12/15/95, $5,000.

 "Development of a Penetrator Optimizer," Eglin AFB, FL, 1/1/95 to 12/31/95, $24,968.

 "Enhancement of the AMPLL Program," Eglin AFB, FL, 3/1/94 to 9/30/94, $20,500.

 "Finite Element Analysis of a Top Plate Assembly - Phase II," Fontaine Fifth Wheel Company, 8/16/93 to 12/30/93, $17,882.

 "Finite Element Analysis of a Top Plate Assembly," Fontaine Fifth Wheel Company, 5/16/93 to 8/13/93, $9003.

 "MLITemp - A User Friendly Interactive Computer Code to Empirically Predict Space Station Pressure Wall Temperature Change Due to Hypervelocity Debris Impact Damage to Spacecraft External Multilayer Insulation, "Structural Development Branch of Marshall Space Flight Center, 3/23/90 to 8/15/91, $99,000.

 "MLIBlast - A User Friendly Interactive Computer Code to Empirically Predict Hypervelocity Debris Impact Damage to Spacecraft External Multilayer Insulation," Structural Development Branch of Marshall Space Flight Center, 1/1/90 to 12/31/90, $21,923.

Theses and Dissertations Directed

 Wei, L. D., “Finite Element Mesh Optimization by Displacement Maximization,” Ph.D. Dissertation, U. Of Alabama - Tuscaloosa, May 1997.

 Sudhakar, B., “Finite Element Simulation of Powder Metallurgy Forging,” Ph.D. Dissertation, U. Of Alabama - Tuscaloosa, August 1996.

 Allen, D. J., “Use of the Taylor Impact Test to Determine Constants for Material Strength Models,” (S. E. Jones, Co-Director), MS Thesis, U. Of Alabama - Tuscaloosa, May 1995.

 Haridas, B., “A Modified Penalty Algorithm for Optimization of Structures Subjected to Multiple Independent Load Cases,” MS Thesis, U. Of Alabama - Tuscaloosa, June 1992.

 Giridharan, V., “Numerical Modeling of Condensate Formation in the Zero-Gravity Environment of a Spacecraft,” MS Thesis, U. Of Alabama - Tuscaloosa, April 1992.
 Wang, P., “Multivariable Interpolation and Extrapolation Based on the Isoparametric Concept of the Finite Element Method,” MS Thesis, U. Of Alabama - Tuscaloosa, March 1991.
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