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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 
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Strain-gage 1 Al Strain-gage 2 Al

slope_measured ~ 13.0 e-6 / C 
a Al = slope_measured + asteel ~ 25.1 e-6 / C

For both sensors decent agreement with expected CTE of Aluminium 

slope_measured ~ 12.3 e-6 / C 
a Al = slope_measured + asteel ~ 24.5 e-6 / C

Blue points and Fit: : after thermal correction
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Strain-gage 1 CF Strain-gage 2 CF

slope_measured ~ 5.2 e-6 / C 
a CF,1 = slope_measured + asteel ~ 17.3 e-6 / C

• slope_measured ~ - 4.8 e-6 / C 
• aCF,2 = slope_measured + asteel ~ 7.3 e-6 / C

• decent agreement with Tim measurement  of 
4.94 ppm/C. He used calibration with low CTE material

Blue points and Fit: after thermal correction



Backup



Strain 1 Lega Al

Chi2 = 6.15966e-07
NDf = 6321
p0 = -0.000334009 +/- 1.35577e-07
p1 = 1.22829e-05 +/- 5.49233e-09


