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Core Strengths

· Excellent abilities to comprehend and solve 3-D spatial problems; well acquainted with computational geometry ideas; experienced in CAD development and algorithm design; strong mathematical and analytical skills; creative problem-solver and lateral thinker; experienced in working in a challenging research oriented environment; excellent communication skills.

Education 


· Masters. in Mechanical Engineering, The University of Toledo, Ohio, USA.  August 2003. 

Thesis title: A Wear Model for Face-Milled Hypoid Gears. 

· Bachelors in Mechanical Engineering, Indian Institute of Technology, Roorkee, India. July 2000.

Experience

· April 2004 till date.  Application Specialist, Virtual Engineering Services Ltd., New Delhi, India. Work primarily involved developing CAD, automation and simulation software.  Most significant contributions include:

1) Development of an algorithm for finding rectilinear routes in a three-dimensional space populated with cuboid-shaped obstacles. Algorithm relies on decomposing problem space into cuboid-shaped “corridors”.  It is one of the only few algorithms available for 3-D routing. Research paper on the same is awaiting publication. Algorithm was also implemented in C++.
2) Development of an efficient analytical method and the corresponding algorithm to check for mutual intersection of two cones in three-dimensional space. Research paper on the same is being drafted. . Algorithm was also implemented in C++.
3) Development of an algorithm for the highly challenging problem of automating hydraulic manifold design and implementing the same in C++. Algorithm is based on representing the manifold as a graph and manipulating it using transitive closure algorithms. A paper on the same was presented at International Fluid Power Exposition 2005, Las Vegas, USA and is published by National Fluid Power Association, USA.
4) Presently developing a simulation engine for hydraulic circuits. A hydraulic circuit is composed of interconnected individual components such as valves etc. Project involves mathematical modeling of each component in the form of differential and/or non-linear algebraic equations. An in-house solver for solving a set of non-linear algebraic equations based on Quasi-Newton Methods is also being implemented in C++. A differential equation solver based on Euler’s and related methods will also be implemented subsequently.
· January 2002 to August 2003.  Research Assistant, Center for Gear Research, The University of Toledo, Ohio, USA,. Carried out MS thesis project involving gear design, contact mechanics, FEM and surface wear. Specifics of the project include:

1) Development of a surface wear model for face-milled hypoid gears, one of the only few studies conducted world over in this field owing to intractably complex hypoid geometry. 

2) Development of an application in C++ and Visual Basic to simulate the surface wear model to predict tooth wear in a pair of hypoid gears based on manufacturing and assembly parameters and load conditions.

3) Investigation of the sensitivity of wear to key design and assembly parameters.

· September 2001 to December 2001. Tutor, Bright Academy, Bathinda, India. Tutored students preparing for engineering entrance exams such as IIT-JEE on the subject of physics.

· July 2000 to August 2001.  Design Engineer, Engineering Division, Tata Johnson Controls, Pune, India. Responsibilities included structural design and CAD modeling of automotive seating systems using CATIA.  Worked on company’s projects to develop front and rear seats for Fiat and Mercedes. 
Publications

· P.V.M. Rao, Gurinder Singh, Sumit Kumar et. al, “Design Automation of Hydraulic Manifolds.” Presented at International Fluid Power Exposition 2005, Las Vegas, USA. Published by National Fluid Power Association.

· P.V.M. Rao, Gurinder Singh, Sumit Kumar et. al. “Compact Design of Hydraulic Manifolds”. Presented at International Fluid Power Exposition 2005, Las Vegas, USA. Published by National Fluid Power Association.
· A. Kahraman, P. Bajpai, G. Singh and T. Krantz, 2002, “An Experimental Investigation of the Influence of the Lubricant Viscosity and Additives on Gear Wear”. Published in Tribology Transactions January-March 2004, Taylor & Francis Group. Also appears as NASA Technical Memorandum.
                 

Graduate Courses and Projects 

· Chief graduate courses include Advanced Dynamics, Advanced Mechanics of Materials, Optimization Theory and Application and Automatic Transmission Design 

· Thesis project as described above.

· Designed a basic, functional automatic transmission with given constraints such as engine power, desirable speed ratios, bearing fatigue limit and assembly viability. Presented the same before an expert committee of automatic transmission engineers from General Motors, Detroit

Computer Skills

· Platforms: Windows (95/98/NT/XP), UNIX (AIX, Solaris), GNU/Linux.

· Languages: Extensive C/C++ knowledge, especially on Windows platform. Significant knowledge of UNIX Shell Scripting, Visual Basic and HTML.

