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How do materials science engineers
choose fabrics for parachutes?

lvonne Miranda

Fabrics are not just for fashion: explore the processes materials science engineers
use when selecting fabrics by designing a parachute.

Have you ever wondered who designs an astronaut’s space
suit, a diver's wetsuit, or even a parachute? The creators of
this essential equipment are materials science engineers.
Using next-generation science standards to frame mate-
rials science lessons allows students to make connections
between content and what scientists do to investigate the
world around us." Introducing materials science in middle
schools is a great way to provide career awareness in this
field and to engage students in chemistry when going deeper
into the physical properties of a particular material, such as
ceramics, glass, metal, or even fabrics. 23

www.scienceinschool.org/article/2023/material-science-parachutes

What are fabrics?

By definition, fabric material is a piece of cloth. However, to
a materials science engineer, fabric material is composed of
synthetic or natural strands of fibre weaved together tightly
or loosely in a pattern to form a piece of cloth. Fabrics are not
commonly thought of as products materials science engineers
would use, because they are materials mostly used by regular
consumers to design clothes, cover furniture, or to decorate
homes. Students will find interesting the level of detail mate-
rials science engineers use to select a fabric when designing
an effective parachute as they begin a series of tests.


https://www.scienceinschool.org/article/2023/material-science-parachutes/
https://unsplash.com/@alkajha13?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Various types of fabric materials
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Students explore the properties of different fabrics. In these
tests, each fabric is tested for durability and resistance.
Comparing and contrasting the quality of materials will de-
termine if the fabric material selection meets the require-
ments for the parachute design. Both activities in this lesson
can be completed within a 60-minute time frame, includ-

Safety notes

Safety glasses should be worn when using a
heat gun, and the heat gun should be at least
2 cm from the fabric to prevent the heat gun
from overheating. Caution should be taken

ing discussion time. This lesson is appropriate for 11- and when using the heat gun. Caution should also
12-year-old students studying chemistry. Students should be taken when using coarse sandpaper, as it
work in groups of four or five. can scrape fingers.

Materials

Activity 1: Fabric comparison

Each group will need:

Students will examine different types of fibres and deter- e Infosheet
mine which would make the best parachute. Opportunities to e Worksheet 1
explore multiple fabric materials will lead to an understand- e Fabric squares (five of each): canvas, polyester, silk,
ing of how fabrics are chosen for parachute designs given rayon, nylon, terylene, cotton, denim, linen
to students. This activity will help students to think about e Magnifying glass
selecting materials according to their properties, purpose, e Pipette
and resistance to allow them to make a final selection. e Water
e Extra-coarse sandpaper
The fabrics given are just suggestions; teachers can include e Heat gun
or substitute different fabrics, like wool. Additional tests can e Tennis ball to cover with fabric
also be added if the students discuss them, for example, e Pencil
weighing a fabric piece of a particular size. e Timer
e Scissors

www.scienceinschool.org/article/2023/material-science-parachutes
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https://www.scienceinschool.org/wp-content/uploads/2023/01/Worksheet-1.pdf
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Procedure

1. Briefly discuss the purpose of a parachute. What type of
material is needed for a parachute, considering that life
depends on its functionality? Discuss the various types
of fabrics, their uses, and which fabric would be the best
choice for a parachute. The infosheet can be used as a
basis for the discussion.

2. Each student group is provided with a set of fabrics to
examine and Worksheet 1. Worksheet 1 contains instruc-
tions and tables for recording findings on observations,
strength, wear and tear, durability, and absorbency each
fabric is tested.

3. The first test is based on observation. Closely look at
each fabric using a magnifying glass and determine its
characteristics. Draw a small diagram of the weave of
each fabric type.

4. The second test is a heat test. Using a heat gun, apply
heat to each piece of fabric for one minute, then two
minutes, and then three minutes. Observe how heat
affects each fabric type’s weave pattern and if any
changes to the fabric have an effect on the other tests.

Students checking a fabric's resistance to heat
Image courtesy of lvonne Miranda

5. The third test is the strength test. One student must be
selected to perform this test on all fabrics. Each type of
fabric has a small cut, so the same student tries to rip
each fabric into two pieces. Using the same student to
rip the fabric adds validity to the test. A more systematic
way to test this would be to use weights.

6. The fourth test is wear and tear. Using a tennis ball, wrap
a piece of fabric material around the ball and drag it
over a coarse piece of sandpaper. To add validity to this
test, rub the fabric ball over the sandpaper five times.

www.scienceinschool.org/article/2023/material-science-parachutes

Students checking the durability of the fabric material. Here, sand
paper is applied to the fabric, but wrapping the fabric around a ball
and rubbing it against the sandpaper works better.

Image courtesy of lvonne Miranda

7. The fifth test is the absorbency test. Using a pipette and
water, drop water onto each fabric material and observe if it
can soak up or hold water. To maintain validity, each group
places three drops of water on the fabric and times how
long it takes for the water to be absorbed into the fabric.

8. Compare and contrast the results of all types of fabrics. The
following questions can be used to guide the discussion:

a. Which fabric materials are strongest?

b. Do synthetic and natural fabrics have different
arrangements of weave patterns?

¢. How many scrapes with sandpaper did each fabric
need to show signs of wear?

d. Which fabric materials retain water better?

Results

This materials science lesson is a great way to get students
to think and discuss like materials science engineers. The
following questions can be used to guide the discussion:

e What properties are essential for a parachute?

e Using the characteristics observed from test 1and the
samples below, which fabric characteristic affects these
properties?

- Fabric characteristics: flexibility, rough, smooth, course,
transmission, abrasive, durability, etc.

- Fabric properties: thickness, colour, size, weight, weave
type, width, etc.

e Do some fabric characteristics affect the properties dif-
ferently? For example, name fabrics that are very resis-
tant to heat but sensitive to wear.

e Based on the results of Activity 1, each group should
choose a fabric to make a small parachute to test.


https://www.scienceinschool.org/article/2023/material-science-parachutes/
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Activity 2: Parachute testing

In this activity, students test the parachute performance
of the fabric they chose in Activity 1. Teachers can discuss
how research and preliminary experiments are important for
guiding a design, but the next step is to make a prototype
and test it, and this stage may reveal additional important
factors that were not considered before.

Materials

Each group will need:

Worksheet 2

Timer

Fabric pieces selected from Activity 1
Metal clips

String

Gram weights

Handheld fan

Procedure

1. Using the fabrics selected from Activity 1, discuss
what a parachute is within the student groups and
sketch a design. Use Worksheet 2 to record findings
and observations on the parachute test.

2. Cut a hexagon from the chosen fabric. Each side of the
hexagon is 20 cm long. Six pieces of strings should be
cut to 50 cm lengths.

3. Each piece of string is attached to a slit at each vertex
of the hexagon of fabric. The strings are tiedtoa20 g
weight or any available weight. The idea is to be consis-
tent with the same weight.

4. Each group tests their parachute twice, with and without
wind, by dropping it from a specific height. The handheld
fan can be used to simulate wind from the side. Students
can stand on a chair or stepping stool to gain extra
height. If there is access to an upstairs window, then the
parachutes can be dropped out the window (in this case,
the fan can’t be used).

5. Record the time the parachute takes to drop, whether
the drop is abrupt or gentle, and if the fall is straight or
shifted. To maintain the validity of the test, the same
student should do all the drops, or a fixed height should
be used, for example, by making a mark on a stick.
Several drops (repeats) should be performed.

Results

If two or more fabrics were selected, students compare and
contrast their findings to decide which fabric material is the
most suitable for the design of a parachute. If all students
selected the same fabric, then a fabric piece that was not
selected from Activity 1 should be tested to compare with the
one selected. Some guiding questions are as follows:

a. Which type of fabric worked best? Why?

b. Which fabric material did not work well for a parachute?
Why?

c. Canyou think of any fabric properties that you hadn’t
considered before that might have influenced the out-
come?

d. What were the differences between adding wind or not?

e. What would happen if a variable was changed? For
example, a smaller hexagon design, a lighter weight, or a
different height.

Students testing air resistance
Image courtesy of lvonne Miranda
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Discussion

This materials science lesson is a great way for students
to think and discuss like materials science engineers. The
discussion part is key. This lesson is not about getting the
correct answers but learning how engineering (and science
more generally) is done. It could be that properties not con-
sidered in Activity 1 (e.g., weight or stiffness) turn out to be
very important for the wind performance. It should be made
clear to students that it is not a failure if they do not pick
the best-performing fabric. The experiment is considered a
success when students are able to explain and support the
subsequent step of development for their designs. &«
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Resources

e Explore the materials and nanotechnology teaching
resources from the American Chemical Society.

Read about different types of textiles.

Explore parachute design in more detail with this

classroom activity from Science World.

Learn about the different applications of technical tex-
tiles and aerospace textiles (for slightly older students).

For additional fun, creative classroom activities involving
materials science and engineering, check out this activity
from ESA: ESA (2021) Landing on the Moon - planning and
designing a lunar lander. Science in School 51.

Challenge your students to explore the laws of mechanics
through experiments with counterintuitive results:
Tsakmaki P, Koumaras P (2017) When things don'’t fall: the
counterintuitive physics of balanced forces.

Science in School 39: 36-39.

Encourage students to explore the principles of form

and function in relation to evolutionary adaptation by
engaging with biomimetic design: Toro S (2021) Biomimic-
ry: linking form and function to evolutionary and ecologi-

cal principles. Science in School 53.
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