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Strain Gage: Intro
Strain gage measure the strain 
• e i = DL i / L i
• DRi / R i = K e i 
• K ~ 2 is the gage factor 
• L i ~ 7mm is the strain-gage length



Strain Gage: Methodology

e = DL / L

XX

• e X - e T/O =    (aX - asteel )  D T
• The subtraction removes the thermal response of 

the strain gage and leaves just the part that 
depends on the substrate 

• Measure e X as a function of T
• Fit e X - e T/O    vs T

For Another material X:

In our samples thermal output vs T given for Steel 1018 



Setup



Laser Tracker vs Large Sensor  

Ch105
Same direction as optical targets

Correction from Steel 2018



Laser Tracker vs Large Sensor  

Ch105
Same direction as optical targets

Strain gage with Correction from ZeroDur
Laser Tracker



Large Sensors: compare 
two directions

Ch105, Ch106
Parallel and perpendicular 
directory as optical targets

Correction from Steel 2018



Small Sensors

Ch103,104,107,108,102

Correction from Steel 2018



ZeroDur



ZeroDur

Direction 1

Direction 2

20 March
20 March

5 March



Laser Tracker vs Large Sensor:
compare corrections  

Ch105 Same direction as optical targets

Correction from ZeroDur Correction from Steel 1018



Zero Dur

Andata +20  – 60C
Ritorno -60 C - +20 C



Backup



Zerodur material
with CTE =0

Small Sensor 2
Large Sensor 

NTC

• Apply themal correction
from company relative to steel 1018

• Expected flat curve vs T
• Residual dependency on T
• Method not reliable

• Probaby different gluing

• Change strategy:
• Move to correction from

data on ZeroDur

Large Sensor Small  Sensor



CF corrected with ZeroDur data

Largest difference on CTE among three small sensors =  0.4 ppm/C 



CF corrected with ZeroDur data

• On Large Sensor better lineary wrt using correction from company
• But larger discrepancy wrt RS ( 2.1 ppm/C )
• Still discrepancy between large and small sensors



Aluminium, corrected with ZeroDur data




