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Determining a QSS Location
• The Valve will need to be stroked to determine a QSS location.  

• Then we need to know if the QSS will be mounted inside or outside the transition 

zone.

Outside the transition Zone                                   Inside the transition Zone
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Calculating a QSS sensitivity 
• To calculate a sensitivity for the QSS it MUST be mounted outside the transition 

zone.

• Outside the transition Zone means that the QSS is mounted away from any 

keyways, threads or steps in the valve stem.  

• The QSS needs to be mounted at least twice the depth of the transition away 

from the transition to be considered outside.  

• Example:  If the root of the threads are 1/8”deep then the QSS needs to 

be mounted at least ¼” away from the treads.
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Two methods for determining a sensitivity for installations within the transition zone 

• In situ calibration using a calibrated load cell and calibration rig.  Appling a know 

load and recording the QSS output.  Quiklook will display an xy plot with a 

calibrated output in engineering units per mV/V.  This can be performed in both 

thrust and torque.

• Teledyne will perform a mock up test in the office and determine the sensitivity.  

This means that an exact replica of the stem would have to be machined using 

the same material as the valve stem.  Then a QSS will be installed and tested in 

our material testing machines or torque stand.  The replica will be calibrated and 

the sensitivity can be applied to the actual valve.  Note that QSS MUST be 

mounts exactly as it is mounted on the replica or mockup stem.  
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Outside the transition zone 
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1/8”

1/4”

> 2X
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Inside the transition zone 
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< 2X
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Calculating a QSS sensitivity mounted outside the transition zone. 
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Calculated sensitivity vs Calilbrated accuracy 
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• Calculated Sensitivity is 8.1% of reading and 8.2% of reading when used 

with Quiklook.

• Calibrated QSS is 3% of reading in the direction it was calibrated.  

• Example, most calibrations performed in the plants are done in 

compression only (closed).  The compression numbers can be used in 

the open direction as well but you would us a slightly higher accuracy 

which is around 4.25%.  

• The thrust calibration could be used to calculate a better torque number 

as well.  By backing out the thrust numbers we can assume a more 

accurate properties of the stem material and get a 5% of reading on the 

torque.   
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Calibration Rig (Thrust). 
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Calibration results. 
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QSS Installation problems

• People tend to get in a hurry and dont follow the procedure 

as written.  

• Short cuts are taken in the cleaning process.

• The conditioning and neutralizing of the stem needs to 

be done correctly.

• Not enough Glue is applied or it is starting to cure 

before installing the QSS clip.

• Not Appling the protective coating.

• Not probing the QSS prior to use.
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QSS Installation problem fixes

• Cleaning: Clean, Clean, Clean

• Sand and clean with M-Prep Conditioner.  This step should be repeated 

until the stem is CLEAN. Wipe the excess off before it dries.   

• Clean with M-Prep Neutralizer and wipe the excess off before it dries.  Try 

to neutralize a larger area than what was conditioned.

• Not enough glue

• It is better to wipe off the excess glue after the QSS is mounted than to not 

have enough.
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QSS Installation problem fixes

• QSS Probe Check after installation

• Most procedures recommend probing the individual strain gages on a QSS 

while monitoring the output to verify adequate bonding. The numbers 

should change slightly, but then return within 0.010 mV/V from the original 

reading.   

• While probing the gage the output should not change more than 0.040 

mV/V even though it returns within 0.010 mV/V.

• The next video will show how to do this.
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BAD vs GOOD QSS Installation

The following slides show thrust traces from the same valve.  Nothing has changed 
on the valve between the traces except for remounting the QSS.   
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Thrust  Overlay @ Marker c3

12,893 lbs

14,598 lbs
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Zero @ c3

Cyclic wave form once per rev 
of drive sleeve
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The difference between the 
open and close zero 
plateaus is 766 lbs on the 
bad installation (red trace), 
compared to only 16 lbs on 
the good installation

766 lbs vs 16 lbs
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Thrust releases on the bad installation

Good installation
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Moister proofing the installation

All of the epoxy that are used for a QSS are hydroscopic.  So the epoxy will 
absorb the moister in the are and can destroy the bond over time.  Some 
installation are temporary and therefor the protective coating are not applied.  
When the testing is complete the QSS is not removed and outages later the QSS 
could be used.  The probe test will tell if you still have a good bond, but it only 
take a few more minutes to install the protective coating.
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Why is all of this important

• The strain gages used in the Wheatstone bridge is very accurate and also 

delicate

• The individual strain gages in a QSS read how much the stem moves in 1 

millionth of and inch of movement per inch ( µ”/” ).  The strain gage 

resistance change when under stress.

• Each QSS has a gage factor.  This is output of the QSS in ohms.           

i.e a GF of 2.08  means that each individual strain gage in the 

Wheatstone bridge will change 2.08 µΩ/Ω per µ”/” when under strain 

• Strain, stem material properties and diameter are used to calculate the 

sensitivity in lbs/mV/V for the Quiklook system.
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This is a balanced strain gage bridge.  An excitation voltage applied (Vexc) and all 
of the resistors are equal so the output (Vr) is 0. 

350 Ω

350 Ω
350 Ω

350 Ω
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If we were to apply a load in the axial direction that stretch the stem by 0.000001” 
the strain gage would change in resistance 0.00000208 Ω/Ω. 

• 0.00000208 * 350 Ω strain gage = 0.00091 Ω total
• The output voltages changes because the strain gage bridge is no longer 

balanced

QUG 2016



QSS Installation and Calibration

26

Full Wheatstone bridge
• 4 gages, 1 and 3 are axial, 2 and 4 are Poisson gages
• 1 and 3 both change in resistance as the previous slide.
• 2 and 4 are reading the Poisson ratio.  Which means that the stem will change in 

diameter by approximately .3 of the axial change.  I.E. the stem if stretch will get 
smaller in diameter.

• When loaded in the axial direction and the way the gages are configured the 
output voltage should be go positive or negative depending on compression of 
tension.
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Advantages of Full Wheatstone bridge
• The bridge output is amplified by 2.6 ( 2 axial and 2 Poisson gages)
• Effects of temperature
• Other effects are such as bending are canceled out.  If this picture below was to 

be bent, gages 1 and 3 would now go in the opposite direction and would cancel 
each other out rather than ad up. This is why the QSS are sized to the stem.  
This puts the strain gages 180 degrees apart from each other.
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