	Milestone (ID#1567):  Demonstrate electro-mechanical simulation capability for the design of electro-statically actuated microsystems

	Level: 2

	Fiscal Year: FY06

	DOE Area/Campaign: ASC

	Completion Date: Sept 30, 2006

	ASC nWBS Subprogram: 1.5.1.3  Engineering Codes

	Description:  This milestone will demonstrate the capability to simulate the performance of electro-statically actuated microsystems.  The actuating electrostatic force is computed using a boundary element method which has the advantage that  the electrostatic domain that surrounds the device does not need to be discretized, thereby allowing the device to move without  re-meshing – re-meshing is not a reliable process in 3D at  present.  

	Completion Criteria: What are the measures/criteria by which the milestone will be deemed complete?  The analysis capability will be applied to a microsystem device that is presently being designed; at present the SHIFT Ohmic Switch is planned to be simulated – an approximate approach is presently being used on this project, so the new, more general approach being demonstrated for the milestone will also provide immediate results to the project.

	Customer: Who is the client/user/stakeholder of this product/deliverable?  The MESA program and the device project, which is presently planned to the SHIFT Ohmic Switch.

	Milestone Certification Method (2 of 3):

1. A Sandia (SAND) report will be prepared documenting the new capability.
2. The developed capability (product) will be available to advanced users for nuclear weapons Microsystems applications.  

	Supporting Resources:  2.0 FTEs of  development for Sierra Framework,  Adagio/Andante, and BEM support and developments; for design-level calculations, a modest number of processors are needed on RED STORM and SNL’s capacity computing platforms.

	Codes/Simulation Tools Employed:   Sierra Framework, Adagio/Andante (solid mechanics), and BEM (electrostatics)

	Contribution to the ASC Program:  Microsystems are anticipated to play a large role in future nuclear weapons such as micro-firesets, strong links, and to enable new functionality in the area of guidance and control, increased reliability, command destruct, HDBT, plug-n-play on assorted delivery systems.  Many of the microsystem devices that will enable these capabilities are actuated electro-statically; accordingly, the analysis capability developed and demonstrated for this milestone will enable more rapid design processes, and provide confidence that the devices will perform as expected with fewer design-fabrication iterations and ultimately meet our objective of “First Pass Success.”    The contribution to the ASC program is that this project provides justification of the advanced software capabilities developed in ASC.


	Contribution to Stockpile Stewardship:  See Contribution to ASC program.  In general, the contribution to stockpile stewardship is that the ASC codes will enable rapid and better-designed microsystems that enable the new functionalities mentioned above.

	No.
	Risk Description
	Risk Assessment (low, medium, high)

	
	
	Consequence
	Likelihood
	Exposure

	1
	Coupling of electro-statics and solid mechanics is numerically unstable 
	Medium
	Low
	Low


