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Amendment # 1


Attachment 1 - Minimum Specifications for the

Variable Pressure Scanning Electron Microscope 

System 
A Variable Pressure Scanning Electron Microscope (VPSEM) system is required to serve several analytical purposes.  A large specimen chamber capable of accommodating a minimum 11 inch diameter specimen with the possibility of expansion is required for the examination of large, long samples of aeronautical and aerospace metallics and organics.  The VPSEM is required for failure analyses of large components such as shafts, airframe sections and similar items, which may include dielectric inclusions.  The VPSEM is required for the study of microcrack initiation sites, crack propagation mechanisms as well as fracture surfaces in large specimens.  The variable pressure aspects of the VPSEM are required especially for organic materials which typically charge in high vacuum Scanning Electron Microscopes (SEM’s) at higher accelerating potentials.  The higher pressures available in the VPSEM are also required to study two phase glass coatings on nickel base superalloys as well as to study coated reinforced carbon-carbons.  Because the metallics involved are frequently age-hardened with a dispersion of fine second phase particles and because the organic materials studied involve nano-particles and carbon nano-tubes, a high resolution instrument is required.  Since specimen changes may occur “in situ” as a function of time, pressure, temperature, strain, etc., a means of acquiring and storing a rapid sequence of electron images is required.  An assortment of specimen holders is required to accommodate large and heavy specimens as well as small specimens of various geometries.  The VPSEM shall be configured to support a future installation of an Electron BackScattered Diffraction (EBSD) system.        

Other instrumental considerations follow.  To reduce operating costs, the electron source shall be a tungsten filament.  To minimize specimen damage, a means of monitoring beam/specimen current for low-dose imaging is required.  To minimize specimen contamination from polymerized pump oils during imaging and microanalysis, an oil-free vacuum pumping system is required.  To reduce user workload, a method of monitoring pressure and temperature parameters on the water phase diagram is required.  The VPSEM shall include digital imaging capabilities for Secondary Electron (SE) and Back Scattered Electron (BSE) sources.  SE imaging capability shall be provided for both conventional high vacuum and variable pressure environments.  The VPSEM shall include data acquisition and control hardware and software, oil free vacuum pumps, a water chiller and all other items required for complete and satisfactory operation.  

The VPSEM system shall include as an accessory an Energy Dispersive Spectrometry (EDS) system with a thin window suitable for light element microanalysis.  The EDS system shall support qualitative and quantitative elemental microanalyses and shall output x-ray spectra and x-ray maps with digital images of analyzed regions.  A software routine to correct for drift and for the “skirt” effect in elevated pressure mode during x-ray microanalysis shall be included.  A current PC computer system, acquisition and analysis software/hardware, printer, etc., shall be provided for the EDS accessory.

The VPSEM system shall also include as an accessory a load frame for “in situ” mechanical testing in tension/compression/fatigue at elevated temperatures (1000 deg. C maximum).  Four load cells shall be provided which span increments of the load range (1000 lbs. in tension).  Hardware and software for determining and controlling loads, loading cycles and temperatures shall be provided.  A non-UNIX PC computer system shall be provided for the load frame accessory.

The VPSEM system shall also include as an accessory an infrared chamber scope, which shall provide a view of the specimen chamber’s interior.

All components shall be new.  A vendor’s response shall be specific and detailed enough to allow evaluation of the proposed VPSEM system.  A vendor shall include relevant descriptive literature with the proposal.  The descriptive literature shall clearly explain the characteristics of the proposed VPSEM system that satisfy the government’s minimum requirements as described herein.  

A set of comprehensive user’s manuals shall be provided.  All components shall be covered by a comprehensive (parts, labor and travel) warranty.  Training (to include use and operation of accessories) for users of the VPSEM system shall be provided both on site and at the vendor’s school(s).                 
