Purchase requirements for a replacement 

Electron Back-Scattered Diffraction (EBSD) hardware system

1.  General requirements follow:

a. This specification describes the general purchase requirements for an Electron Back-Scattered Diffraction (EBSD) replacement hardware system for a Government-owned Scanning Electron Microscope (SEM) located at Langley Research Center, NASA.  

b. The EBSD hardware system shall be compatible with commercial EBSD software. 

c.  All relevant hardware items, which are typically used in an EBSD hardware system to achieve satisfactory, complete and economical operation, shall be included.   

d. All components shall be new (no demonstration or used equipment shall be acceptable).  

e. All proposals by a prospective vendor shall be sufficiently detailed and specific enough to permit full evaluation of the capabilities of the offered equipment.  

f. All relevant descriptive literature shall be included with the bid.  

g. The vendor shall provide price-listed service.  Service engineers shall be factory trained for on–site maintenance and calibration. 

h. All parts shall be covered by a comprehensive (parts, labor and travel) warranty.  

i. Promptness of delivery and installation shall be considered to be a figure of merit in evaluating a vendor’s proposal.  

j. At least three days of training either on-site or preferably at the vendor’s laboratory shall be provided for up to three people.

2.  Requirements related to requester’s SEM follow:

a. The EBSD hardware system shall be fully suitable as a replacement EBSD hardware system to support a JEOL JSM-6400 Scanning Electron Microscope (SEM).

3.  Minimum salient features of the required EBSD hardware system follow:

a. The new, retractable EBSD camera shall mount on a port selected to ensure optimal system configuration.

b. The EBSD detector shall fit all SEM chambers and in general be interchangeable between different SEM specimen chambers.

c. The SEM/EBSD Working Distance (WD) range shall be 5 to 35 mm (with an additional 15mm to be achieved by rotating detector by 180 degrees).

d. The EBSP solid angle shall be 20 degrees to 135 degrees when measured with a beam to screen distance of 140 mm to 10 mm, respectively).

e. The phosphor screen assembly shall move manually in or out in less than three seconds.

f. The phosphor screen repositioning accuracy shall be 0.01 mm or better.

g. A change of solid angle shall be accomplished in less than 10 seconds by adjustment of a mechanical outside stopper.

h. The imaging device shall be a 2/3-inch, 12-bit CCD (progressive scan interline) with micro-lens.

i. The resolution shall be 1344 x 1024 pixels or better.

j. The digital output of the imaging device shall conform to the IEEE 1394 standard.

k. Binning/frame rate (fps) ratios shall be as follows: (1x1)/9, (2x2)/16, (4x4)/28 and (8x8)/43.

l. The maximum frame rate shall be 60 fps in selected area mode.

m. The maximum distortion within 75% of image diagonal shall be less than 0.1%.

n. Sensitivity (expressed as the minimum probe current to index a Ni sample at 70 degrees tilt, 20 kV and TV scan rate) shall be 200 pA or less.      

o.  The new EBSD hardware system shall communicate effectively with state-of-the-art PC-based commercial EBSD software (to be determined).  

p. The digital camera provided shall exhibit the highest practical sensitivity.

4.  Additional components of the required EBSD hardware system follow:

a. An Electron Channeling Contrast Detector (ECCD) shall be provided for enhanced electron imaging of microstructure at high tilt angles typical of EBSD analyses.

1. The ECCD shall function adequately in an ESEM at pressures up to 25 torr (3333 Pa).

2. The ECCD shall function adequately at absorbed currents equal to or greater than 1 nA.

3. The ECCD shall function adequately at all specified (see requirements 3.c. and 3.d.) working distances and solid angles.  

4. The ECCD shall function adequately at 5 kV or greater.

5. The ECCD shall resolve 0.2 micron (micro-meter) or smaller subgrains in aluminum at 70 degrees tilt.

