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Abstract
The elastic properties of Thera-Band R© resistance bands
were investigated to determine whether the material could
be used in an introductory physics experiment for life sci-
ence majors. Green and black bands were studied by
stretching the bands and graphing the stress vs. strain. As
expected for this material, resistance bands are non-linear.
However, for greater than 40% strain, the material is ap-
proximately linear. For longer bands (1.7 m), the elastic
modulus was consistent for the two colors. For shorter
bands (0.8 m), the elastic modulus for the green band was
slightly less than the elastic modulus for the black band.
For both colors, the elastic modulus for shorter bands was
less than the elastic modulus for longer bands.

Background
Resistance bands are typically used by physical therapy
patients to do resistance exercises needed to build strength
and increase range of motion. The resistance bands are
spring-like in that the magnitude of the force F required to
stretch them a distance s from their unstretched length in-
creases with increasing distance. Materials for which this
relationship is linear are called linear materials. For a linear
material:

F = ks (Hooke’s Law). (1)

If a resistance band is modeled as a spring, then its stiffness
k depends on the length L, width w, and thickness t of
the band. When a patient or physical therapist wishes to
increase the stiffness of the band, she shortens the band or
selects a band of greater thickness or width.
This can be understood with a simple model of a solid as
balls connected by springs.
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Increasing the width and thickness of a solid is like adding
chains of springs in parallel which increases the effective
stiffness of the solid. Increasing the length of a solid is
like adding chains of springs in series which decreases the
stiffness of the solid.

Apparatus

A force sensor was used to measure the force on the band
and a rotary motion sensor was used to measure the dis-
tance stretched. A set of large binder clips was used to
hold each end of the band.

Material
Thera-Bands come in various colors which correspond to
different resistances.

The bands are made of the same material but vary in width
and thickness. Increasing the width and/or the thickness
will result in a band with higher resistance. We analyzed a
green and a black band at two different lengths.
Ablack = 4.69× 10−5 m2 Lblack,1 = 1.77 m Lblack,2 = 0.81 m

Agreen = 2.78× 10−5 m2 Lgreen,1 = 1.71 m Lgreen,2 = 0.81 m

Results

Stress vs. Strain (Trial 8, Black Band, L=1.7 m)
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Linear Fit for: Latest | Stress
Stress = mx+b
m (Slope): 8.418E+05 N/m^2/m/m
b (Y-Intercept): 1.731E+05 N/m^2
Correlation: 0.9995
RMSE: 2666 N/m^2

Stress vs. Strain (Trial 6, Black Band, L=0.81 m)

0.0 0.5 1.0

0

500000

1000000

Strain (m/m)

St
re

ss
 (

N
/m

^
2

)

Linear Fit for: Latest | Stress
Stress = mx+b
m (Slope): 6.617E+05 N/m^2/m/m
b (Y-Intercept): 2.497E+05 N/m^2
Correlation: 0.9994
RMSE: 4869 N/m^2

Stiffness, k (N/m)

Band Length (m) kave (N/m) range (m)

Black 1.77 21.7 ± 0.2 0.7 – 1.1
Green 1.71 13.4 ± 0.3 0.7 – 1.1
Black 0.81 39.3 ± 1.5 0.3 – 0.9
Green 0.81 20.6 ± 1.2 0.3 – 1.1

Results

Elastic Modulus, (N/m2)

Band Length (m) EMave (N/m
2) range (m)

Black 1.77 8.44×105±
1.4×104

0.3 – 0.63

Green 1.71 8.41×105±
0.9×104

0.3 – 0.67

Black 0.81 6.73×105±
2.6×104

0.4 – 1.0

Green 0.81 5.99×105±
3.5×104

0.4 – 1.0

Resistance in pounds at 100% elongation

Band Company
Reported

estimated
from L1

measured
from L2

Black 7.3 10.7 9.7
Green 4.6 6.2 5.4

Conclusion
•The bands are non-linear.

•The black band is stiffer than the green band due to its
larger cross-sectional area.

•Decreasing the length results in greater stiffness, but
these changes are not proportional.

•The elastic modulus in the linear region decreased as
length decreased.

•The resistance measurements at 100% elongation were
not consistent with values reported by Thera-Band.

•Thera-Band should report the lengths of the bands used
to measure resistance values to ensure repeatability.
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