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IR-TRACC Length Calibration Procedure Tube In-Out  
  

1 Introduction 

 

Scope: Calibration of IR-TRACCs 

Equipment: Cal fixture part # TE-3700-IRTKIT (or TE-3600) 

Software: IR-TRACC Calibration Template official document nr here 

The issue of Tube In-Out error is being addressed with this calibration method. 

 

This document describes the procedure for length calibration of IR-TRACCs. The procedure is performed on 

the existing calibration fixture. In this procedure calibration data are obtained in two conditions at each 

calibration interval: with IR-TRACC tubes fully compressed in and fully extended out (Tube In-Out). The 

spreadsheet calculates the optimized linearization exponent and linear sensitivity based on the input data, taking 

into account data from both tube conditions at each length interval. The spreadsheet calculates the maximum 

non linearity error per calibration interval and the total span of error per calibration interval.  

 

2 Length calibration Tube In-Out 

This part follows the standard IR-TRACC calibration procedure on Calibration Fixture part# TE-3700-IRKIT 

(or TE-3600). 

 

Step 1.0 

- Open the calibration template and save it under a new file name according the test data base file naming 

conventions. 

- On tab ‘Tube In-Out INPUT’ complete all relevant cells in the orange fields in upper portion of the data 

collection sheet.  

- See Figure 1 

 

 

 

 
Figure 1 Calibration Identification fields  



  

 

 
 
 
 
 
 
 

 
 QA-F1103A  Form Template                                    Humanetics Confidential                 Page 2 
 Revised By: Bernard Been  

 

                                                                               ( Form Template) 

1 Document ID Number:  (TBD)                                                                              Revision:  Draft 1 

Prepared By:  Bernard Been 2                                                             Date:  15 December 2014 

Approved By:  (TBD) 3                                                             Department: Engineering 

 

 
 

 
Figure 2: IR-TRACC fully collapsed. Note: wire loop from big end to small end is on the same side 

 

Step 1.1 

- Check IR-TRACC and the cal. fixture for any mechanical play, like loose screws, loose mechanical 

components, loose ball joint, etc. and fix as necessary. 

- Secure IR-TRACC to fixture as shown. Fasten until secure. Make sure the wire loop from the big end to 

the small end are facing the same side.  

- Collapse IR-TRACC completely as shown in Figure 2. Make sure not to exert excessive force, as this 

will bend the pillars of the fixture. 

- Zero the caliper.  

Step 1.2 

- Establish the zero position of the extended IR-TRACC calibration range as follows, according values 

given in Table 1 forTable 1 Starting point, zero position, calibration range and intervals per model 

number:  

- Example (IF-367): 

- From fully compressed, expand 85-86mm outward; see column A  

- to remove backlash compress back to 82mm and zero the caliper; see column B 

- Calibrate 5mm increments until 80mm compression; see column C 
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Table 1 Starting point, zero position, calibration range and intervals per model number 

 Column A Column B Column C 

Model number Starting point: expand 

outwards from fully 

compressed … [mm] 

Remove backlash, compress 

to … [mm] and zero caliper 

Calibration range, compress 

in 5mm intervals to …[mm] 

IF-362 

85 - 86 82.00 80.00 

IF-363 

IF-364 

IF-366 

IF-367 

IF-368 

IF-372 

472-3550/-60 

3640-00-CR3 

472-3570/-80 

3640-00-CR4 

6110 

8830  

(90mm unit) 
IF-369 

70-71 67.00 65.00 
IF-371 

6510 
63-64 62.00 60.00 

9810 

9910, 9915 

472-4750 

119-120 117.00 115.00 

10180 24-25 23.50 22.50; 2.5mm increments 
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Figure 3: IRTRACC tubes-in shown left and tube-out shown right 

 

Step 1.3 

- Connect the IR-TRACC to a stable power supply and a calibrated digital voltmeter with a resolution of 5 

decimal places (Example: 1.23456V). Make sure to run a grounding cable from the calibration fixture 

casing to the grounding point of the voltmeter. 

- Set the voltmeter to display voltage reading in 4 decimal places, for example 5.1234V. Measure the 

excitation voltage, adjust the power supply to 5V and enter the measured voltage in calibration sheet. 

- Connect the voltmeter to measure the IR-TRACC output.  

- Enter IR-TRACC specific calibration range on the certification sheet cell B14 “Cal. Range [mm]” at the 

top of the certification sheet (for example 80mm, see column C). This will set the calibration range of 

the spreadsheet and removes lines that are not used.   

Table 2: wire color assignments 

Wire Color Function 

Red +EXC 

White -SIG 

Black -EXC 

Green +SIG 

Orange ID 

Shield GND, Return ID 

 

Step 1.4 

- At the zero position check lateral play with ballast of 0.45kg (~1 lbs.). 
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- Load IR-TRACC in four different directions as shown in Figure 4. Tubes are fully out. 

- *Note: Wire loop around IR-TRACC should be in line with fixture pulleys. 

- Enter the four voltage readings (4 digits) in the certification sheet in the orange “Lateral Displacement 

Measurement” fields (Figure 5).   

- Remove the lateral play ballast 

- Save the file. 

 
Figure 4: IRTRACC lateral displacement setup 
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Figure 5 Lateral displacement input fields in orange 

 

 

Step 1.5 

- In this step data is taken of the tubes-in and tubes-out condition. It is mandatory to obtain data of tube-in 

at each length interval first, then go back beyond 0mm and repeat all length intervals tube-out. 

Important: only take data in one direction pushing IN to the next calibration interval.1 

- Make sure the caliper is at 0.00mm 

- Slide all floating IR-TRACC tubes IN to the big end (to the left in Figure 3) 

- Enter voltage reading [V] at 0mm in orange column tubes IN (Figure 6) 

- Subsequently collapse IR-TRACC in 5mm increments, pushing all tubes to the IN position and take 

voltage readings at each calibration point   

*Note: for consistent results, take reading from only one direction (collapsing).  If 5mm movement is 

exceeded, bring scale back beyond last target point and reposition  

- Enter voltage reading in orange column tubes IN (column I) 

- When last IN data point is entered at full calibration range return the calibration head beyond 0mm 

(between -1, -2mm); slide all floating IR-TRACC tubes OUT to the small end (to the right in Figure 3); 

- Move calibration head back to 0.00mm  

- Enter voltage reading at 0mm in orange column tubes OUT (column J) 

- Subsequently collapse IR-TRACC in 5mm increments, keeping all tubes to the OUT position and take 

voltage readings at each calibration point   

- Repeat until the IR-TRACC reaches the maximum calibration range and the orange cells are completed.  

                                                 
1 It is possible to take IN and OUT data at each calibration interval, which would save positioning twice at each interval. However, 

this is not recommended as it has two major disadvantages: 1) while manipulating the tubes IN to OUT one could inadvertently push 

the IR-TRACC end out of position, thereby invalidating the calibration length; 2) When tubes are IN, it is nearly impossible to get the 

tubes to the OUT position when the IR-TRACC is around fully compressed. It is easier to keep the tubes in the out position during 

collapse, when moving the calibration head in to the next calibration point. 
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Figure 6 Orange columns to enter calibration data tubes In and tubes Out 

 

Step 1.6 

- After all data points are entered, click the “Solve it” button to run the optimization routine and produce 

pass/fail results (Figure 7). 

- Check if the IR-TRACC passes calibration criteria for nominal and maximum linearity error, maximum 

variation and forced lateral displacement. 

 

Figure 7: Click the ‘Solve it’ button  

Step 1.7 

- The Length Calibration is now completed. Save the file in the appropriate manner in the test data base. 

Print calibration sheet on paper or PDF as required. 
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Figure 8 Completed Tubes In-Out calibration sheet 


