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4.2. The Effect of Specimen and Strain Gauge Dimensions

1. Introduction
Problem:
Experimentally discrepancy between strain measurement methods as strain gauge
and extensometers (both clip on and laser) is observed.
 What is affecting strain gauge measurement errors?
 What correction methods can be used for strain gauge measurements?
Tasks:
 How errors vary with strain gauge type?
 How much errors are affected by specimen geometry and stiffness?
 What is the impact of plastic deformation on strain gauge measurements?

2. Methods

Shorter strain gauge prone to
larger measurement error

Experimental results show
similar tendency to simulation

Strain field in thin sample
is more affected by strain gauge
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Parameter study:
Elastic and plastic
deformation

Elastic modulus of specimen
Specimen dimension

Strain gauge dimension

Length
1.5 - 10 mm

Thickness
3.8 - 5.0 µm

Length
25 – 150 mm

Thickness
1 – 30 mm

Width
10 – 25 mm

4.3. Modification of Strain Gauge Pattern
For test specimen with
Espec = 10 GPa and tspec = 15 mm
error is reduced
from 1.6% to 0.5%

Pattern modification
(elongation of end-loops)

4. Results

The effect of distorted strain
fields is reduced by
elongating end-loops.

4.1. Strain Distortions

4.4. Plastic deformation

Strain differences tend to
decrease with plastic
deformation
 Strains below strain gauge
are smaller than sample is
actually experiencing
 Strain field is distorted due
to stiff-soft material
transition

Conclusions:
 Sufficiently large errors are observed even for relatively stiff
specimens (composites).
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 Modification of strain gauge design can be done to reduce errors.

References:
1.

S. Zike, L. P. Mikkelsen, Correction of gauge factor for strain gauges used in soft material testing (submitted in 2012)

2.

Ajovalasit and B. Zuccarello. Local Reinforcement Effect of a Strain Gauge Installation on Low Modulus Materials. The
Journal of Strain Analysis for Engineering Design, 40(7):643–653, April 2005.

3.

G. Luyckx, E. Voet, W. De Waele, and J. Degrieck. Multi-axial strain transfer from laminated CFRP composites to embedded
Bragg sensor: I. Parametric study. Smart Materials and Structures, 19(10):105017, October 2010.

 Two correction coefficients are provided for manufacturers gauge
factor adjustment.
 Increasing deformation above elastic region, strain gauge errors tend
to decrease due to plastic deformation of constantan.

