Nano Mechanical Machining, Manipulation and Measurements

Goals and Potential Impact if Successful

*Design, fabricate and test a nano mechanical machining
system on a chip* (tool, tool holder and their actuation;
Graphics A, B), a dynamic scanning probe machining tool,
with intention of performing operations such as drilling and
milling analogous to its macro counterpart (Graphics C).

» Mechanical machining tools for top-down nano
manufacturing of difficult-to-machine materials.

* Pushing application of traditional mechanical machining
approach in nano paradigm for directed assembly of
heterostructures.

* An excellent testbed to learn materials, mechanism,
mechanics and tolerance issues at nanoscale.
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* Patent pending

Approach and/or Accomplishments

* Design a micro electro mechanical system (MEMS) based
nano machining platform.

» Fabrication of the silicon based nanomachining system-on-
a-chip (SOAC) in a batch-fabrication (Graphic A).

* Develop a process to define nanomechanical machining tool
(Graphic B).

* Develop scheme for the SOAC installation and demonstrate
machining, analogous to macro-machining (Graphic C).

» Successful demonstration of world’s smallest nano
mechanical machining mechanism.

* Education of engineers in the area of nanomanufacturing.

* Involvement of Junior High School students to create a
medium for education of the society.

Bottlenecks and Open Research Questions

* Fabrication of micro system for nano machining and writing
* Fabrication of nano tools and analysis

* Tolerance analysis

* Feed back control system

» Machining and writing process analysis

* Tribological study
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