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Abstract

Aim: To compare the strength of Woodcast to plaster of Paris (PoP) and
fiberglass.
Methods: A three point bending test was performed by an independent
laboratory according to ISO standards.
Results: Woodcast and fiberglass had similar strength and were three times
stronger than PoP.
Conclusion:Woodcast is egually strong or stronger than conventional casting
materials and can therefore safely be used in casting applications.
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Introduction

Although traditional plaster of Paris (PoP) and fiber-
glass are still the most common casting materials,
new materials are emerging rapidly. There is, how-
ever, a scarcity of research comparing strength prop-
erties of these casting materials. One material, which
use is rapidly increasing, is the recently developed
wood-plastic composite material called Woodcast®.
Woodcast® (Dassiet Inc, Espoo, Finland) is a novel
composite material consisting of Aspen woodchips
and a biodegradable polymer. Woodcast is completely
nontoxic and has been tested in both the laboratory
environment and in clinical studies [1–5]. The mate-
rial is stiff at room temperature but gets easily mold-
able when heated to 65 °C. Woodcast can be reheated
and remolded an unlimited number of times. The ma-
terial is 100 % biodegradable, poison free and can be
handled without gloves. It is predominantly used for
upper limb fractures but can be used for lower limb
fractures also. Usually, 2 mm thickness is used for
upper limb, sometimes together with a 2 mm thick re-
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inforcement piece for extra stiffness. Four millimeters
or thicker is intended for lower limb casting.

The aim of this study was to compare the strength
of three common casting materials at three different
time intervals.

Materials and methods

All testing was done by an independent, accredited
laboratory (Measur Oy, Helsinki, Finland). Strength
was measured by a three-point bending test accord-
ing to the ISO 178:2019 bending test standard. The
bending test machine used had an accuracy classifi-
cation of 1, according to SFS-EN ISO 7500-1. The
distance between the supports was 64 mm and was
held constant for all materials. The bending speed
was set to 2 mm/min. The test ended after the force
dropped to 60 % of the maximum force (i.e., the test
specimen broke) or after a maximum bending dis-
tance of 20 mm. The results are reported as average
of three repeats.

Four different types of Woodcast specimens were
used. Edge pieces and middle pieces were cut from a
4 mm thick Woodcast sheet and are reported sepa-
rately. Two different specimens were made from a 2
mm thick sheet: 1) middle pieces alone and 2) two
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middle pieces that were laminated by heating both
pieces to 65 °C and pressing them together by hand,
creating a 4 mm thick specimen. The fiberglass and
PoP specimens were created by soaking a larger piece
of fiberglass and a larger piece of 8 layers of PoP in 20
°C water. The test specimens were then cut by hand
before hardening. All specimens were cut to a size of
approximately 80 mm x 20 mm along the long axis
of the cast material. The thickness of the fiberglass
and PoP specimens were 5 mm.

The Woodcast material has previously been shown
to regain its strength fully after cooling and was
therefore only tested immediately after cooling [1].
PoP and fiberglass were tested 20 minutes, 24 hours,
and 48 hours after being soaked in room temperature
water. The first testing time of 20 minutes was chosen
to resemble a typical time for when the patient leaves
the clinic after primary casting of an upper limb
fracture.

Results

The maximum strength of all materials is shown
in Figure 2. All Woodcast specimens had a simi-
lar strength compared to fiberglass. Woodcast 2+2
mm was stronger than fiberglass after 20 min. Wood-
cast and fiberglass were approximately three times
stronger than PoP. Strongest were Woodcast 2 mm +
2 mm (20.1 MPa) and fiberglass at 48 h (20.7 MPa).

Stress-strain curves for the different materials are
shown in Figure 4, Figure 5, and Figure 6.

The flexular moduli are given in Figure 3. PoP had
the highest flexular modulus at all time points, reach-
ing a maximum of 2540 MPa at 48 hours. Woodcast
2+2 mm had a similar flexular modulus as fiberglass
at 20 minutes. Fiberglass had a significantly lower
flexular modulus than PoP but higher flexular mod-
ulus than Woodcast. All PoP specimens fractured
at roughly 5 MPa pressure, as can be seen from the
stress-strain curves (Figure 5. Fiberglass and Wood-
cast specimens did not break, and the test of these
samples therefore ended after 20 mm of bending.

Discussion

All tested Woodcast specimens had superior strength
compared to PoP. The maximum strength of Wood-
cast is comparable to that of fiberglass. Even at 2
mm thickness, Woodcast is stronger than 5 mm fiber-
glass after 20 minutes. After 24 hours, the strength
of fiberglass is comparable to that of Woodcast. PoP
strength did not significantly change over time.

The stress-strain curves of PoP show that multiple
fractures occur before the final breakdown of the
material when the textile structure breaks. Fiberglass

Figure 1. The test setup and machine used.

and Woodcast materials did not break during the
test, i.e., the measured stress did not go below 60 %
of maximum stress.

The flexural modulus represents the ability of a
material to resist bending. Visually it can be observed
from the linear region of the stress-strain curves. The
higher the flexural modulus, the steeper is the curve.
From the results it can be seen that Woodcast bends
more before breaking than fiberglass. However, resis-
tance to bending can be increased by stacking two 2
mm panels, making the flexural modulus compara-
ble to that of newly formed fiberglass. Lower flexural
modulus could also indicate that the material is less
susceptible to brittle fracture, which might indicate
better performance under cyclic loading. However,
this was not investigated in this study.

Although using a different testing procedure, the
results of this study support those of a previous study
that assessed the ring stiffness of Woodcast, plaster
and fiberglass [4].

Conclusions

Woodcast is equally strong or stronger than conven-
tional casting materials and can therefore be safely
used in casting applications. Woodcast has a more
modest flexular modulus than PoP and is therefore
less brittle and likely more resistant to cyclic loading.
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Figure 2. Maximum strength for Woodcast (4 mm, 2 mm, and 2+2 mm thick), plaster of Paris, and fiberglass. Woodcast specimens
were tested after cooling to room temperature, plaster and fiberglass after 20 min, 24 h, and 48 h. M, middle piece; e, edge piece.

Figure 3. Flexular modulus of the tested materials.

Figure 4. Stress-strain curve of Woodcast.

Figure 5. Stress-strain curve of plaster of Paris.

Figure 6. Stress-strain curve of fiberglass.
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