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Minimum Specifications
(If a vendor of an alternate manufacturer responds with non Bruker make and model information, the following minimum specifications shall be met.)

Quotes submitted must be for the same as, or equal to the product/services named below.
The requirements of the system include the following major component specifications:
While the profilometer system can be a considered a stand-alone instrument, for purposes of these requirements, all items will be configured to comprise a single measurement system.  
General Topography Specifications

Vertical Measurement Range: minimum of 6 mm

Vertical Resolution: < 2 Angstroms (via phase shift interferometry mode with reference silicon carbide mirror

Vertical Repeatability:  < 0.5 Angstroms, from one standard deviation of 30 Rq (root mean square) roughness measurements of a reference silicon carbide mirror

Step Height Accuracy:  < 0.5% of a 50 micrometer glass step height standard

Spatial sampling resolution: minimum 640 by 480 pixels for each magnification objective

Z Scan (measurement) speed: > 40 micrometers per second

Sample reflectivity: 0.1% to 100% 

Optical Axis Angle Adjustment Range:  
Small range tip/tilt (XZ, XY plane):  +/- 6 degrees both plane, for final adjustment of optical axis to be normal to measurement surface; i.e. nulling of optical interference fringes 
Large Range: 90 degrees minimum adjustment in a single XZ or YZ plane, with the small range tip tilt to move with this adjustment; i.e. coarse adjustment of optical axis for large samples where it is not possible to fixture or orient odd shaped samples to a nominally vertical optical axis.
Sample Capacity:

Volumetric:  Able to hold a cube of 245 mm by 245 mm by 245 mm (X, Y, Z height) minimum volume when placed on the automatic XY stage.  With the automatic stage removed, the system shall be able to accommodate a minimum volume of 300 x 300 x 300 mm.  This requirement is driven by the build (tooling) plate dimensions of a common additive manufactured part.
Weight capacity:  Without automatic stages, 75 kilograms.   See automatic XY and rotary stages for respective configuration sample weight capacities 
Automatic XY Stage:
XY Travel:  250 mm by 250 mm, minimum

Sample Weight Capacity:  50 kilograms

Automatic operation:  XY stage must be integrated with system operational controls for positioning and automatic measurement prescription to include stitching of measurement areas.

Automatic Rotary Stage

Orientation to optical axis:  provision for mounting rotational axis coaxial (vertical) and normal (horizontal) to the optical axis 
Chuck type: self-centering 3 jaw or manually adjusted 4 jaw type

Chuck accuracy (run-out): < 25 micrometers (0.0010 inch) radial and axial on the chick body, and radial on a clamped class x gage pin or ring gage.

Chuck Diameter Capacity (minimum ranges): Outer diameter 5 to 125 millimeters; inner diameter 30 to 125 millimeters

Chuck through hole: 25 millimeter minimum diameter

Rotary stage weight capacity, vertical axis orientation: 20 kilograms minimum, excluding weight of chuck

Rotary stage torque capacity: 22 newton-meters (195 pound-inches), minimum

Automatic operation:  Rotary stage must be integrated with system operational controls for positioning and automatic measurement prescription to include stitching of measurement areas.

Interior Surface Measurement Optics (vertical scanning mode only)
Penetration (measurement) depth at bore diameter:  (typically enabled by use of extreme long focus objective and first surface mirrors oriented at 45 degrees to the optical measurement axis resulting in a right angle reorientation of the measurement).  Through use of readily available accessories with demonstrated performance, the system shall be able to measure interior surfaces of bores at the following depths and corresponding cylindrical bore diameter:
150 mm depth @ 50 mm bore 

60 mm depth @ 10 mm bore 

40 mm depth @ 5 mm bore 

Step height performance:  (using 8 micrometer step standard) the system shall be able to measure an 8 micrometer step with 50 nanometer uncertainty with 15 nanometer repeatability. 
Magnification Objectives:

Long working distance objective:  10x Linnik type objective with minimum 34 mm working distance shall be provided
Field of view multipliers:  0.55x and 2.0x Field of view multipliers shall be provided that when used in conjunction with the above Linnik objective and any future purchased interchangeable objectives (alternatively, if field of view multipliers are not feasible, then or additional objectives to provide the same fields of view at the same 34 mm working distance)
Measurement acquisition:

Measurement acquisition:  Ability to control and optimize the measurement process for individual samples with the ability to save a measurement configuration for easy recall and repetition.  

Measurement area stitching: software capacity to stitch at minimum a 5 by 5 (X, Y) measurement area using 3D stitching algorithm for larger area measurement. 

High dynamic range capacity: ability to measure very rough surfaces typical of additive manufactured or grossly worn tribological components to very fine sealing surfaces and optical finishes (Rq roughness from 25 micrometers in vertical scanning mode to 1 nanometer in phase shift mode).
Calibration Standard

Step height standard:  50 micrometer, nominal; actual step size can vary by +/- 10 micrometers with the actual step stated with an uncertainty of less than 0.125 micrometers.  This will complement existing user step height standards of 24, 10, 2.4, 0.37, and 0.03 micrometers.  A different step height size can be provided if rationale is provided as to why it is more suitable for calibration and verification of the proposed system.
Measurement Analysis 

Presentation of measured area; shall include: false color topography views in normal view and rotatable oblique view, and extractable 2 D profiles; each with user definable height axes scales.
Provision for form removal; with user selectable area exclusions, to account for tilt, cylindrical, and spherical form removal.
Calculation of two (profile) and three (areal) dimensional surface texture parameters, including: primary form, waviness, and roughness parameters per ANSI B46.1 and ISO 4287 and 25178 with user selectable Gaussian and Robust Gaussian cut-off filtering per ISO 16610-21 (profile) and 16610-61 (areal).
Two and three dimensional quantification of height width and depth dimensions, i.e. step heights, scratch depths, hole and peak volumes, simple contour radii and angles.   

Data logging function to accumulate user selected parameter values of repeat similar measurements into a delimited ASCII file or Microsoft Excel spreadsheet application format

Exporting of profile data sets (2D and 3D) in ASCII format for analysis by other numerical analysis software.
Environmental Conditions:

Temperature and relative humidity: The instrument shall be able to achieve the performance specifications when located in a light duty shop floor environment (e.g. concrete pad, foot traffic and hand carts) of 19 to 24 C, <0.2 C / hr drift, relative humidity 40-60%. 

Work table

An instrument platform, base or table shall be provided to place the system at manufactured recommended working height from the floor.  The system shall require floor space not to exceed 1.5 x 1 meters.  

Vibration Isolation:

Active air isolation instrument support shall be provided to meet the performance specifications using customer provided high purity compressed air available at @ 80 pounds per square inch.  
Personal Computer 

A personal computer (PC) or work station shall be provided for user operation, analysis of measurements, and measurement file storage and retrieval, and external archiving via USB interface and DVD RW drive, and minimum of 19 inch flat panel monitor.  Such PC specifications are generally best left to the vendor to ensure efficient operation of their hardware.  However, any supplied personal computer and monitor shall be Energy Star® compliant as defined by the Environmental Protection Agency (EPA). 
Cabling and electrical connections

 All system interconnecting hardware shall be provided; including cables and connectors, with AC power cables for 120v/60Hz.

Installation and Training

Installation and operator training must be accomplished by a US citizen.  Training shall include basics of system operation and analysis of results for an engineer and graduate level researcher for two days.  
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