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Standard Mode Calibration Certificate (pg. 2)
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Instructions For Printing A Repeatability Report

The instructions for printing a Repeatability Report are identical to those for printing a Certificate with the following exceptions:
1. You must check the Repeatability Report Box; (on the Print options screen pg. 51)

2. Enter the sensor serial number and press’ Enter ‘; (Under Search on the Print Options screen pg. 51)

3. Choose the correct Channel and Direction information;

4. You must choose exactly three identical tests to compare for repeatability (same sensor, direction, load points, etc.), by double
clicking on them from the list of available tests, and then press Print.

The following pages show an example of a Standard Mode Repeatability Report....
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Standard Mode Repeatability Report (pg. 1)
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Standard Mode Repeatability Report (pg. 2)

Advanced Sensor Technology

Certificate No: 0303120002

Calibration Technician Si; -

Calibration / CIosing This calibration report may not be reproduced, except in full, without the
—— written approval of the calibration laboratory.

Disclaimer Statements

This calibration report relates only to the transducer tested:

Manufacturer: Futek

Modzl: 12900

Serial No: 102208

SensorType: Force
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V. Troubleshooting and Technical Support

Problems Powering on Your VCal™ Unit:

* Check that the red LED is lit on the ON/OFF switch faceplate of your VCal™. If not then . . .

* Check that the wall AC outlet is operating correctly

* Check that all cable connections are secure

* Check that the fuse in your VCal™ unit has not been blown
Warning! — If you must open your VCal™ unit to change or check the fuse, we ask that you obtain Futek factory authorization and
instruction first, and then remove only the Power side faceplate! And please observe all precautions appropriate for the handling of
electronic components. Failure to observe these precautions could result in the voiding of your warranty !

* If Futek VCal™is closed incorrectly or unexpectedly ( USB cable gets disconnected etc.), you will need to restart the VCal ™ program.

Installation or USB Related Problems:

« If VCal™ gives a message that it was unable to locate the driver files, please make sure you are not on the Internet, and use the Browse
function of the dialog window to point VCal™ to the folder labeled Drivers in the Removable Drive that VCal™ installed.

* Check that USB Devices are enabled in your PC's BIOS setup

* Please shut the unit off and power on again

* Windows XP users - If you receive any incompatibility messages, please disregard. We are in the process of working this detail out.

General Safety and Use :

* Please observe all appropriate safety precautions for electronic devices.

* Please do not short circuit +E and —E.

* Please do not short circuit power and common.

* Please only run your Futek VCal™ from the installed ‘Removable Drive’ only. Failure to do so could cause VCal™ to become unstable.

* Please do not use in conditions of extreme heat or cold. (Operating Temperature = 0 to 60° C.)

* Please do not consume food or beverages near your VCal ™unit.

* Please do not open your VCal™unit, unless you have to check or change the fuse, and then obtain Futek factory authorization and
instruction first, and then observe the above-mentioned warning.

* There is a slight delay when printing a report or certificate before the preview image comes up, this is normal and unavoidable due to the
Crystal viewing components

* Please note that because of the significant amount of resources required by the 3D graphing program, we recommend that it be used
on systems utilizing at least 128 MB of RAM and with a processor speed of at least 400 MHz.

To Contact Futek :

* Email us at futek@futek.com
* Or, call us directly at 8300—23—FUTEK or at 949-465-0900
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VI. Futek VCal ™Specification Page

Physical Specifications :

* Length — 123gin or (31.5 cm)
 Width— 6 in or (15.24 cm)

* Height — 1s58in or (4.06 cm)

* Weight — 2.8 Ibs. or (1.27 kg)

VCal™Data Acquisition Module Specifications :
* Resolution: £ 20 bits

* Input range: = 4.5mV/V

* Analog input range: +15 VDC, 4 — 20 mA

* Power Supply Output: 15 VDC @ 2A

* Default Shunt Cal Values: 60.4KQ2, 100K€2, and 150KQ (Other Shunt Values available per customer request)
* Measuring rate: 4.7 to 600 Hz

* Filter frequency: 0.25 to 40 Hz

* Storage Temperature: 0 to 60° C (32 to 140° F)

* Temperature Probe Range: -55 to 125° C (-67 to 257° F)
* Sensor Connection: 4 wire

* Fuse: 250V @
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VII. Futek VCal ™Glossary of Terminology

A2LA The American Association for Laboratory Accreditation. (http://www. a2la2.net)

Accuracy Stated as a limit tolerance which defines the average deviation between the actual output versus theoretical output. In practical
transducer applications, the potential errors of nonlinearity, hysteresis, nonrepeatability and temperature effects do not normally occur
simultaneously, nor are they necessarily additive. Therefore, accuracy is calculated based upon the RMS value of potential errors, assuming a
temperature band of £ 10° F, full rated load applied, and proper set up and calibration. Potential errors of the readout, crosstalk, or creep
effects are not included.

ANSI The American National Standards Institute. (http://www.ansi.org)

ASTM The American Society for Testing and Materials. (http://www.astm.org)

Audit Trail The chronological set of records that provides evidence of system activity. These records can be used to reconstruct, review and
examine transactions from inception to output of final results. The records can also be used to track the calibration history of a reference sensor

back to it’s original calibration (generally with NIST calibrated dead weights).

Average to Best Fit Output The average of the standard deviations between the individual measured outputs and the Best-Fit Outputs for each
load point.

Axial Load A load applied along a line concentric with the Primary Axis.
Best Fit Equation The equation of a straight line, calculated from a set of measurement results, which attempts to minimize the differences
(usually called residuals) between the line and the measurement results. There is more than one statistical method used, each of which may place

the straight line in a slightly different position with respect to the measurement data.

Calibration Certificate For the purposes of this Glossary; A document which lists all of the information relevant to a Calibration (Customer info,
Sensor info, Test Conditions, Test Results, etc.), and certifies that the information is accurate within a certain limit of uncertainty.

Calibration Curve A record of the comparison of the transducer outputs versus standard test loads.

Calibration Interval A period of time or amount of use between calibrations determined to be adequate to ensure equipment remains reliable,
where reliable is defined as within sufficient tolerance (or uncertainty) for the tests being done.

Calibration Load For the purposes of this Glossary; The maximum load which is to be applied during a particular Calibration.
Calibration The comparison of transducer outputs against standard test loads.

Compensated Temperature The range of temperature over which the transducer is compensated to maintain Rated Output and Zero Balance
within specified limits.

Correction Factor Numerical factor by which the uncorrected result of a measurement is multiplied to compensate for systematic error.

Creep The change in transducer output occurring with time, while under load, and with all environmental conditions and other variables remaining
constant. Usually measured with Rated Load applied and expressed as a percent of Rated Output over a specific period of time.

Crosstalk With one component loaded to capacity, and the other unloaded, the output of the unloaded component will not exceed the percentage
specified of its full-scale capacity.

Deflection The change in length along the Primary Axis of the load cell between no-load and Rated Load conditions.

Drift A random change in Output under constant Load conditions.
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Error The algebraic difference between the indicated and true value of the load being measured. Error is numerically equal to correction but
opposite in sign.

HYSTERESIS

Excitation The voltage or current applied to the input terminals of the transducer.

ouTPUT

Hysteresis The maximum difference between the transducer output readings for the same applied load;
one reading obtained by increasing the load from zero and the other by decreasing the load from Rated Output.
Usually measured at half Rated Output and expressed as a percent of Rated Output. Measurements should be

. . R P1 P2
taken as rapidly as possible to minimize Creep. LOAD

|EEE Standard 1451.4 (Institute of Electronic and Electrical Engineers) Standard for Plug and Play for Sensors and Signal Conditioning
(http://www.ieee.org)

ISO International Organization for Standardization. (http://www.iso.ch/iso/en/ISOOnline.frontpage)

Linearity The closeness of a calibration curve to a specified straight line. Linearity is expressed as the maximum deviation of any calibration point
on a specified straight line during any one-calibration cycle.

Load Cell A force transducer typically employing strain gages to measure elastic deformation, which produces an output signal that is proportional
to the applied load or force. NONLINEARITY

Load The weight, torque, pressure or force applied to the transducer.

OUTPUT

Natural Frequency The frequency of free oscillation under no-load conditions.

NIST National Institute of Standards and Technology (http://www.nist.gov)

LOAD

Non-linearity The maximum deviation of the Calibration Curve from a straight line drawn between the No-load and Rated Load outputs, expressed
as a percentage of the Rated Output and measured on increasing load only.

NONREPEATABILITY
Non-repeatability The maximum difference between transducer output readings for repeated loadings under
identical loading and environmental conditions. 5 DA
3| £
Operating Temperature The extremes of temperature within which the transducer will operate without |
permanent adverse change to any of its performance characteristics. -
LOAD

Primary Axis The axis along which the transducer is designed to be loaded; normally its geometric centerline.
Rated Load (Rated Capacity) The maximum Axial Load that the transducer is designed to measure within its specifications.

Rated Output The signal (voltage) produced by the transducer. Where the output is directly proportional to excitation, the signal is expressed in
terms of (mV/V) of excitation.

Reference Sensor Sensor, generally having a known, output versus load quality, at a given location or in a given organization, from which
measurements made there are derived. The reference sensor itself must be periodically claibrated.

Repeatability (of results of measurement) Closeness of the agreement between the results of successive measurements of the force carried out
under the same conditions of measurement. Conditions include same procedure, observer, instrument, conditions, and location; and carried
out over a short period of time.

Repeatability Report For the purposes of this Glossary; a document which reports the results of comparing three separate, but identical,
test for closeness of result agreement.
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Reproducibility (of results of measurements ) Closeness of the agreement between the results of measurements of the force carried out under changed
conditions of measurement. Includes changing some of those conditions that are held constant for ‘repeatability’, and may refer to measurements carried out
over a long period of time.

Resolution The smallest change in mechanical input which produces a detectable change in the output signal.

Safe Overload The maximum load in percent of Rated Capacity that can be applied without producing a permanent shift in performance characteristics beyond
those specified.

Scale Factor The full-scale output minus any offsets, divided by the full-scale load applied.

Sensor Element of a measuring instrument or measuring chain that is directly or indirectly affected by the measurand.

Shunt Calibration Electrical simulation of transducer output by insertion of known shunt resistors between appropriate points within the circuitry.

Signature Test A type of calibration procedure which involves performing a Primary test under repeatable conditions to establish a sensor’s “signature” (output,
non-linearity, and zero characteristics), so that Subsequent tests may be performed to be compared against this Primary

Signature for performance monitoring and control.

Span Modulus of the difference between the two limits of a nominal range. (Maximum - Minimum = Span)

Standard Deviation A mathematical quantity used to characterize the dispersion of results.

Strain Gage A measuring element for converting force, pressure, torque etc., into an electrical signal.

Tare The weight of the container in which goods are packaged, and a deduction from the gross weight to compensate for this. TEMP SHIFT ZERO

Temperature Shift Span The change in Output due to a change in transducer temperature.
Expressed as a percentage of load per degree Fahrenheit (Celsius) change in temperature.

QUTPUT

Temperature Shift Zero The change in Zero Balance due to a change in transducer temperature.
Expressed as the change in Zero Balance in percent of Rated Output per degrees Fahrenheit (Celsius)
(change in temperature).

COLD  ROOM  HOT

TEMPERATURE

Time Test A type of test procedure which involves setting a start and end time for the test, setting limits on viewable outputs (Hi and Lo limits), and setting the
Interval (how often VCal™ is to take and save readings during the duration of the test).

Uncertainty of Measurement A parameter, associated with the result of a measurement that characterizes the dispersion of values that could reasonably be
attributed to the measurand.

Validation Confirmation by examination and provision of objective evidence that the particular requirements for a specific intended use or purpose are fulfilled
(1SO 8402).

Verification Confirmation by examination and provision of objective evidence that specified requirements have been fulfilled (ISO 8402).

Wheatstone Bridge A network of four resistances, an emf source, and a meter connected such that when the four resistances are matched, the meter will show a
zero deflection or “null” reading.

Zero Balance The output signal of the transducer with rated Excitation and with no-load applied usually expressed in percent of Rated Output.
Zero Offset The difference expressed in degrees between true zero and an indication given by a measuring instrument.

Zero Return The difference in Zero Balance measured immediately before Rated Load application of specified duration, and measured after removal of the load,
and when the output has stabilized.

Zero Stability The degree to which the transducer maintains its Zero Balance with all environmental conditions and other variables remaining constant.
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