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BASIC MATHEMATICAL EQUATIONS
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For free gages (without support):
Dependence of resistance to deformation:
R£,25 :RO,25 Eﬁl-l-cl |1+C2 l}z) (1)
Dependence of resistance to temperature:
Ry, = R s L+ a(t - 25) + b(t - 25)°) @)
Dependence of resistance to deformation and terysera
R = Ry + Rozs[CulE + (a5 )t ~25)) + C (6 + (e - a5 )t - 25)F (3)
The coefficient of strain sensitivity at 25°C:
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Dependence of coefficient of strain sensitivitgdgmperature:
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For gages with support:

Dependence of resistance to deformation:
— 2
RB£,25 - R0,25 [ﬁl-l- Cl B‘ + CZ B‘ ) (7)
Dependence of resistance to temperature for frgesgdoes not state because semiconductor elensdraasly

glued on the support. For free semiconductor el¢r@eplies the same formula as for the free gaugfeowi

support.

Dependence of resistance to deformation and termypera

Rs,t = RO,t + RBO,25|,C1(£ + (amal —dy )(t - 25)) +GC, (g + (amat —dy )(t - 25))2J (8)
The coefficient of strain sensitivity at 25°C:
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Dependence of coefficient of strain sensitivitygmperature:
B
Ko =C, 1+ — [t -25 10
Eﬁ oo™t )j (10)
Kst =K525[€1+B[qt_25)j (11)
’ ‘ 100

Ro.2s....Electrical resistance of the free gauge (withsugport) at 25°CQ]
Reo.2s... Electrical resistance of the free gaueed on thesupport at 25°CQ]]
Re.25.....Electrical resistance of the deformed free gaatg#b°C 2]

Ree 25...Electrical resistance of the deformed gauge garethe support at 25°Q]
Ke2s....The coefficient of strain sensitivity at 25°C

Keteonnen The coefficient of strain sensitivity at temaemre t and deformation

Croveennns Linear coefficient of deformation rate edaat

Couvnnnnn Quadratic coefficient of deformation rate atjon”

ab..... Temperature coefficients of resistance $tesn gauges

Boooo. Temperature coefficient of strain sensiyi\dpecified by the manufacturer [%/°C]
€ rrrrnnnns Strain [m/m]

| SUPPRI Temperature [°C]

Omat-- ... Coefficient of thermal expansion material in @efhthe strain gauge glued [1/°C]
OSjeeeeen Coefficient of thermal expansion of silico.8x10° [1/°C]

*) Constants C1, C2 are derived from changessistance strain gauges glued Cyanoacrylate glue.
Epoxy glue hardened above 100°C transferred tal¢fi@mation strain gauge with higher efficiency.
This increases C1 average value of 5% and the @2 average of 50%. The exact values are

determined experimentally.
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