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Overview
The Model 6800 Series gaging modules are a non-contact capactive dimensional gaging
family consisting of the:

!" 6810 stand-alone module

!" 6800 rack-mount gaging module

Each Model 6810/6800 module connects to a single capacitive probe and offers high
bandwidth and superior signal-to-noise ratio.  The modules are especially suitable for
dynamic measurements such as vibration and high-speed spindle analysis.

The Model 6810 is a portable, lightweight stand-alone instrument.  The Model 6800 rack-
mount module fits easily into the Microsense II Model 5300 console and conforms to
standard EuroCard dimensions.

Configuration
The 6810/6800 modules are supplied from the factory with a default configuration.  Any
adjustments to this configuration should be made prior to installation.  The configurable
items, their default settings, and instructions to change them are described in this manual.

Applications
The 6810/6800 modules provide noncontact measurements suited to a wide variety of
applications.  The systems can be used to measure values including thickness, step height,
dynamic diameter variation, concentricity, surface velocity and surface acceleration.

The Model 6810/6800 gaging modules are useful for general purpose industrial applications
such as:

!"Inspection and Evaluation of High-Speed Ball, Hydrodynamic or Air Bearings

!"Machine Tool Spindle Performance Evaluation and Monitoring

!"High-speed PCB Drilling Spindle Evaluation and Monitoring

!"Precision Optics Processing Equipment Evaluation and Monitoring

!"Runout/NRRO Motor or Disk Analysis

!"Vibration Analysis

!"Velocity, Acceleration, Flutter and Warp Analysis

!"Non-contact, Non-destructive Measurement Applications

!"Computer Disk Edge Runout Applications
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Power Requirements
The 6810/6800 modules must be powered with regulated +15 VDC (+ 0.1 volts) power at
its power pins as tabulated below.

Model 6810 Model 6800

+15 VDC at 0.120 Amp Max P22, pins 9A,9B or 9C P19, pins 6 or 18

Power Common (Ground) P22, pins 10A, 10B, or 10C P19, pins 5 or 17

-15 VDC at 0.120 Amp Max P22, pins 11A, 11B, or 11C P19, pins 4 or 16

NOTE: Only one connection is required for each of the above requirements.
The available pins are interconnected on the printed circuit board inside
the 6810/6800.
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About the System's Probes
The patented measurement probes which are included with the 6810/6800 modules may
be selected from a vast variety of available models which vary in diameter and operating
range.

The probes are quite rugged, but should be handled with care.  Try to avoid
scratching the probe's sensor.

Each probe has been calibrated for use with a particular Gage board, and should be
used with that Gage board for most accurate operation.  Most probes have a 3-meter
(10-foot) cable that connects to the Gage board.

The probes are transducers which form a capacitor with the target surface.  Because the
area of the formed capacitor is constant, variations in capacitance are related to
variations in the distance between the probe and the target surface.

Note that the system does not measure the absolute distance between the probe and
target surface, but variations from a nominal position known as the probe's Nominal
Standoff.  At Near Standoff, the probe is at the smallest probe-to-target distance within
the probe's operating range.  At Far Standoff, the probe is at its largest probe-to-target
spacing.  The 6810/6800 modules can be set for three different output-voltage scalings as
tabulated below:

±10 volt Output 0 to 10 volt ±5 volt
(default setting)   output output

Near Standoff -10 volts 0 volts -5 volts

Nominal Standoff 0 volts +5 volts 0 volts

Far Standoff +10 volts +10 volts +5 volts
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1  Introduction

Figure 1:  Illustration of Near, Nominal and Far Standoffs
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   Figure 2:  Example Outputs for Default Output Scaling

-10 V
-5 V
0 V
+5 V
+10 V

Target further
from probe than
nominal yields
positive
displacement
reading

Target closer to
probe than
nominal yields
negative
displacement
reading

Target outside
probe's operating
range yields
overrange
condition with
measurement data
not reported

-10 V
-5 V
0 V
+5 V
+10 V

-10 V
-5 V
0 V

+5 V
+10 V



10 -  Model 6810/6800 User Manual

Selected Measurement Concepts

Microsense probes measure displacement.  Measurements which may be derived using the Model 6810/
6800 gaging systems are described briefly in the pages which follow.

Displacement
"Displacement" is the distance change between the probe and a target surface.

Surface variations can be examined by measuring displacement values over the entire surface of a moving
object.

Target

Target

Probe Sensing Surface

Probe Sensing Surface
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Runout
"Runout" measurements examine the variation in displacement between the probe and a surface, typically
as it rotates around an axis.

"Radial runout" examines variations in the radius from the axis of rotation to all points on the rotating surface
examined by the probe.

"Axial runout" examines variations in displacement from the probe to a flat surface as it spins around an axis.

"Flatness runout" examines variations in displacement from the probe to a flat surface as it moves parallel
to the probe sensing surface.

Radial Runout

Axial Runout

Flatness Runout
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Step Height
"Step height" is an example of a two-channel measurement, where one displacement value is subtracted
from another.

Two probes can be used independently (without adding or subtracting displacement values) to analyze
displacement in one direction with respect to displacement in another direction.  This relationship may be
displayed on an oscilloscope.

Figure 6:  Displacement A & B

Velocity
The "surface velocity" of a measured object describes the rate at which the displacement measurement is
changing.  This value is equal to the first derivative of displacement with respect to time.

Acceleration
The "surface acceleration" of a measured object describes the rate at which the surface velocity is changing.
This value is equal to the second derivative of displacement with respect to time.

Displacement A

Displacement B

Probe B Probe A
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Setup Suggestions:  Runout Measurements

Runout measurements examine variations in moving or rotating objects.  In measurements where a large
runout is expected (close to the full range of the gage), it is important to make certain that the probe is
actually in range over the entire surface to be measured before attempting dynamic measurements.  This
ensures that an overrange condition will not occur even though the runout (change in displacement) does not
exceed the range of the gage.  In this case, instead of positioning the probe for a zero readout over any point
on the surface, it may be more convenient to position the probe for an approximate full scale indication at a
known low point on the surface (such as the lobe of the cam or major diameter of an eclipse) or to position
for an approximate negative full scale reading at a known high point on the surface.

If the change in runout is measured with respect to the change in rotational speed or start up "chatter" of a
spindle, the fullest dynamic range of the probe can be obtained by making a single rotation and/or a single
longitudinal pass along the section to be measured.  While doing this, observe the displacement output of the
probe and reposition the probe to balance the positive and negative meter deflections over the surface to be
measured.   If the largest positive reading is greater than the largest negative reading, the probe is too far
and should be moved closer.  If the largest negative reading is greater than the largest positive reading, the
probe is too close and should be farther away.
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