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Education
	Purdue University
	Expected Graduation: Aug., 2016


Ph.D. in Materials Engineering
Adviser: Dr. M. J. M. Krane
· GPA: 3.9
	Grand Valley State University
	Graduated: May, 2012


M.S.E. with Product Design and Manufacturing Emphasis

Adviser: Dr. P.N. Anyalebechi
· GPA: 3.9

	Grand Valley State University
	Graduated: May, 2012


B.S.E. in Mechanical Engineering, Minor in Mathematics





            
· GPA: 3.7
· Dean’s list all semesters

· Honors college

· GVSU Presidential Scholarship and GVSU Bert-Price Scholarship
Research Experience
	Purdue University School of Materials Engineering
	August 2012-Present


Modeling of Free Floating Solid Grains in Aluminum Casting (Active)
Working to improve numerical models of free floating equiaxed particles in grain-refined static and vertical direct-chill aluminum castings, focusing on numerical methods for the attachment of free floating grains to rigid solid structures and the effects of these models on the final macrosegregation profiles. This simulation work will be supported by experiments in aqueous ammonium-chloride, and both static and full scale DC castings in industrial aluminum alloys. 
Approximate Analysis of Transient One-Dimensional Alloy Solidification and Fluid Flow
Scaling and integral analyses of alloy solidification and fluid flow in static castings of metallic alloys were developed and favorably compared to numerical simulations. This work also contributed to modeling of the transient development of thermal stratification in the bulk liquid.
Characterization of Solid Slags Used in Electroslag Remelting

Experimental investigation of thermophysical properties (density, specific heat, thermal conductivity) and porosity of solid slags used in ESR processing. These properties were previously not well known and greatly impact alloy solidification during ESR.
A Simple Inverse Heat Conduction Model for Surface Heat Flux Prediction in ESR
Developed a new and easy to implement inverse heat conduction model for predicting heat fluxes in materials process. The model was compared to an existing inverse method, was verified in a numerical simulation for ESR, and has since been used experimental in other processes.

	Grand Valley State University School of Engineering
	August 2017-May 2012


Microstructural Refinement of Hypereutectic Al-Si Alloys with an Applied Electric Potential

An experimental investigation of the effects of an electric current, applied during solidification, on the microstructure of Al-Si alloys. The method was found to refine the microstructure, but less effectively than chemical refinement.
Development of a Piezoresistive Pressure Sensor for use in an Undergraduate MEMS Course

Designed and simulated a silicon diaphragm-based piezoresistive pressure sensor. The design was implemented as an undergraduate project for a MEMS course.
Design of a New Device to Quantify Human Trunk-Control

Lead a team of undergraduate engineers in the design of an inexpensive device for measuring trunk-control in traumatic brain injury and stroke patients. The device was used by physical therapy students and showed statistical significance in patient assessment.

Journal Publications
K. Fezi, A. Plotkowski, M. J. M. Krane, “Macrosegregation Modeling during Direct Chill Casting of Aluminum Alloy 7050”, Manuscript in preparation for submission to Numerical Heat Transfer, planned submission 8/2015.
A. Plotkowski, J. deBarbadillo, M. J. M. Krane, “Characterization of the Structure and Thermophysical Properties of Solid ESR Slags”, Manuscript in preparation for submission to Journal of Materials Processing Technology, planned submission 7/2015.

A. Plotkowski, J. Fezi, and M. J. M. Krane, “Estimation of transient heat transfer and fluid flow for alloy solidification in a rectangular cavity with an isothermal sidewall,” J. Fluid Mech., In Review, 2015.

A. Plotkowski and M. J. M. Krane, “The Use of Inverse Heat Conduction Models for Estimation of Transient Surface Heat Flux in Electroslag Remelting,” J. Heat Transfer, vol. 137, no. 3, 2015.
Conference Proceedings and Presentations
A. Plotkowski, J. deBarbadillo, M. J. M. Krane, “Characterization of structure and thermophysical properties of three ESR slags”, in Proceedings of the 2015 International Symposium on Liquid Metal Processing & Casting, 2015, Accepted. 

A. Plotkowski, “Numerical Simulation of Solidification and Free Floating Grains in DC Casting of Aluminum Alloys”, Presented at 2015 SIAM-GLS Annual Conference, and at 2015 Purdue SIAM CSESC. 

A. Plotkowski, K. Fezi, and M. J. M. Krane, “Scaling Analysis of Alloy Solidification and Fluid Flow in a Rectangular Cavity,” in Advances in the Science and Engineering of Casting Solidification, 2015, pp. 65–72.

A. Plotkowski and P. N. Anyalebechi, “Refinement of Primary and Eutectic Silicon Particles in Hypereutectic Al-Si Alloys Using an Applied Electric Potential,” in Proceedings of the 2013 International Symposium on Liquid Metal Processing & Casting, Krane et al. (eds.), 2013, pp. 219–227.

A. Plotkowski, L. Jiao, and N. Barakat, “Design and Computational Analysis of Diaphragm-Based Piezoresistive Pressure Sensors for Integration Into Undergraduate Curriculum,” in Proceedings of the 2012 ASEE Annual Conference, 2012. Presented by N. Barakt.

A. Plotkowski and N. Barakat, “A New Device to Quantify Human Trunk-Control Measurements,” in Proceedings of the ASME 2010 International Mechanical Engineering Congress & Exposition, 2010, pp. 1–7. Also Presented at 2010 ASME District B SPDC – Old Guard Oral Presentation Competition.

A. Plotkowski, “Parametric Modeling of an Aluminum Match Container Using Pro Engineer”, Presented at 2009 ASME District B SPDC – Old Guard Oral Presentation Competition. 

Academic Experience
	Purdue University School of Materials Engineering

	TA: MSE 367 – Materials Processing Lab
	Spring 2015

	TA: MSE 230 – Structure and Properties of Materials
	Fall 2013


	GVSU School of Engineering

	Lab Assistant: EGR 250 – Materials and Engineering
	Fall 2012

	Clean Room Laboratory Assistant
	Fall 2010 – Winter 2011

	Lab Assistant: EGR 220 – Eng. Measurement & Data Analysis
	Winter 2010

	Lab Supervisor: EGR 101 – CAD/CAM
	Fall 2008 – Fall 2009


	S.T.E.P.S. (Science Technology & Engineering Preview Summer Day Camp for Girls)

	Volunteer
	Spring/Summer 2011

	CAD/CAM Instructor
	Spring/Summer 2008


Professional Societies
	Materials Advantage

	

	Member
	January 2013 - Present

	Tau Beta Pi – MI-λ Chapter
	

	Chapter Vice President
	January 2010 - September 2010

	Chapter Recording Secretary
	September 2010 - January 2012


American Society of Mechanical Engineers
	Grand Valley State University Chapter President
	Fall 2009 - Winter 2011

	Student District Operating Board - Vice Chair for Programs
	March 2010 - March 2011

	Student District Operating Board - Member at Large
	March 2010 - March 2011


Industry Experience

JR Automation, Holland, MI
	Mechanical Design Co-op
	June - August 2009

	Concept and Cost Development Co-op
	May - August 2010

	Mechanical Design Co-op
	December 2010 - May 2011

	Mechanical Design Co-op
	August - December 2011


Awards
	1st Place Oral Presentation Competition
	Purdue SIAM CSESC
	2015

	Teaching Assistant of the Year
	Purdue School of Materials Engineering
	2013

	Co-op Student of the Year
	GVSU School of Engineering and Computing
	2012

	Neimeyer Award
	GVSU Graduate School
	2012

	C. T. Main District B Award
	ASME
	2011

	1st Place Old Guard Oral Presentation Competition
	ASME District B SPDC
	2010

	Best Technical Content Old Guard Oral Presentation Competition
	ASME District B SPDC
	2010


Skills

Analysis: Finite volume techniques for CFD and solidification, scaling and integral analysis of PDEs
Software: Programming in Fortran and C, Tecplot, Origin, MAUD, CAD/CAM (PTC Creo), Matlab, Maple, Microsoft Office, ImageJ, Layout Editor
Materials Characterization: SEM, EDS, XRD (Rietveld refinement), optical microscopy
Hands-on: Metal casting (including open air and vacuum induction melters), metallography and image analysis, CNC and manual mills and lathes
