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How to Make a Parachute: A Complete DIY Guide

Ever wondered what it takes to create a device that can slow a fall from the sky and land you safely on the ground?
Whether you're a hobbyist, a teacher looking for an engaging classroom project, or just curious about the science
behind skydiving, learning how to make a parachutecan be both educational and thrilling. This guide walks you
through the entire process—from understanding the basic physics to selecting the right materials, and finally
assembling a functional parachute that you can test in a controlled environment.

Why Learn to Make a Parachute?

Parachutes are not only essential for adventure sports; they also demonstrate key principles of aerodynamics,
materials science, and engineering. By building your own, you'll gain hands on experience with:

¢ Fluid dynamics — Understanding how air resistance works.

e Structural design — Learning how tension and shape affect stability.

« Material selection — Choosing fabrics, cords, and harnesses that can withstand stress.
« Safety protocols — Applying best practices for testing and use.

In the following sections, we’ll cover everything you need to know, from the fundamentals of parachute design to a
step by step construction guide.

1.The Science Behind Parachutes

1.1 How Parachutes Work

A parachute creates drag—a force that opposes the motion of an object through a fluid, such as air. When a person
or object falls, gravity pulls them downward, while the parachute’s canopy generates air resistance. The key is to
increase the surface area of the canopy, which spreads the force of air over a larger area, reducing the net
downward acceleration.

1.2 Key Forces and Equations

Two main forces act on a falling object:

* Weight (W) — The force due to gravity, calculated as W = m x g, where m is mass and g is the acceleration
due to gravity (~9.81 /m/s?).

¢ Drag (D) — The aerodynamic resistance, given by D =% x < rV2 x Cd x A, where < —2 —" FV¢6—Ge, V is velocity,
Cd is the drag coefficient, and A is the frontal area.

When D equals W, the object reaches terminal velocity—the constant speed at which it will fall. A well designed

parachute keeps the terminal velocity low enough to ensure a safe landing.

1.3 Types of Parachutes
There are several parachute styles, each suited to different applications:
e Round (or “spherical”) parachutes — Simple shape, commonly used in skydiving and for small payloads.

e Square (or “parasail”) parachutes — Offer better stability and control, often used in paragliding.
¢ Rectangular or rectangular squared hybrids — Provide a balance between speed and maneuverability.



For a beginner DIY project, a round parachute is the most straightforward to build and test.

2. Planning Your Parachute Project

2.1 Define Your Goal

Ask yourself: What will the parachute carry? A small toy, a paper airplane, a weighted capsule? The payload
determines the size, material, and structural requirements.

2.2 Determine the Required Size

The larger the canopy, the greater the drag. A general rule of thumb for a simple round parachute is that the canopy
diameter should be about 1.5-2.5 times the weight of the payload (in kilograms). For example, a 5 kg payload might
need a canopy diameter of 7.5-12.5 /m.

2.3 Sketch a Design

Before cutting fabric or tying cords, create a simple diagram showing:
e Canopy shape and size.
e Attachment points for the suspension lines.

e The harness or load bearing system.
e Optional features like a steering line or vent.

Use graph paper or a digital drawing tool to keep proportions accurate.

3. Choosing the Right Materials

3.1 Parachute Canopy Fabric
The canopy must be lightweight, strong, and resistant to tearing. Popular options include:
¢ Nylon ripstop — Lightweight, strong, and affordable.

» Polyester ripstop — Slightly heavier but offers better UV resistance.
e Mylar or PVC coated fabrics — Used in professional parachutes for durability.

For a beginner project, 150 /gsm nylon ripstop works well.

3.2 Suspension Lines

Suspension lines connect the canopy to the payload. They need to handle the load and flex without breaking.
Common choices:

* Dyneema or Spectra fibers — Extremely strong and light.
¢ Polypropylene rope — Inexpensive, though heavier.
e Paracord — Versatile, easy to handle, and available in various diameters.

Use a line diameter of 4—6 /mm for a small to medium payload.

3.3 Harness or Load Bearing System

Depending on the payload, you might use a simple weighted bag, a backpack harness, or a custom harness.
Ensure the attachment points are secure and distribute load evenly.

3.4 Additional Accessories

e Vent or vent lines — Reduce oscillation and improve stability.
« Steering lines — Allow directional control in more advanced designs.



* Release mechanism — A simple latch or a quick release hook for controlled deployment.

4. Step by Step Construction Guide

4.1 Gather Your Tools and Materials

Before starting, have the following ready:

e Fabric cutting scissors or a rotary cutter.

¢ Measuring tape and a ruler.

* Needle and thread or a sewing machine.

Strong adhesive (optional, for extra seam reinforcement).
e Sturdy scissors for cutting suspension lines.

e Clamps or clips to hold the canopy during sewing.

4.2 Cutting the Canopy

1. Lay out your fabric on a flat surface.
2. Using your design sketch, mark the circle’s diameter with a pencil.
3. Cut the circle precisely; a small margin (1-2 /cm) around the edge helps with seam reinforcement.

4.3 Sewing the Canopy

Seams must be strong and smooth to avoid tearing under load.

1. Fold the edges inward by 2—3 /cm and press with a heat source (iron or hot glue) to create a neat edge.

2. Stitch around the entire perimeter using a heavy weight thread or a nylon cable. A double stitch or a zig zag
stitch adds extra strength.

3. Apply a light coat of waterproofing spray if the parachute will be used in wet conditions.

4.4 Attaching Suspension Lines

1. Mark the suspension line attachment points on the canopy. For a round parachute, these points are evenly
spaced around the edge.

2. Cut the suspension lines to the desired length. A typical length is 1.5-2 /m for a small canopy.

3. Thread each line through a small grommet or a reinforced hole in the canopy.

4. Secure each line with a knot (e.g., a double overhand knot) or a small metal clip. Ensure the knots are tight
and evenly spaced.

4.5 Creating the Harness or Load Bearing System

1. If using a weighted bag, sew a pouch from the same or a compatible fabric. Place the weight inside.

2. Attach the suspension lines to the bag’s corners, ensuring equal tension.

3. For a harness, sew or attach a small frame (e.g., aluminum or plastic) to distribute the load. Connect the
suspension lines to this frame.

4.6 Adding Vent Lines (Optional)
Vents help reduce oscillation and improve stability. To add vents:

1. Cut small slits or attach small fabric strips at the top of the canopy.

2. Run a thin line from the vent to the edge of the canopy, tying it securely.

3. Make sure the vent lines are not too long; they should be short enough to maintain tension without sagging.
4.7 Final Assembly and Inspection

1. Check all knots and attachments for security.
2. Verify that the canopy is symmetrical and that all lines are of equal length.



3. Inspect for any weak spots or potential tear points.
4. Apply a final coat of adhesive or thread over any seams that feel loose.

5. Testing Your Parachute

5.1 Safety First

Always conduct tests in a safe, open area—preferably an open field with no overhead obstructions. Wear protective
gear if necessary, and have a trained observer nearby.

5.2 Drop Test Procedure

Place the payload (e.g., a weighted bag) in a secure container or harness.
Hold the parachute above the drop zone, ensuring it is fully deployed.
Release the payload and observe the descent.

4. Note any oscillations, wobbling, or instability.
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5.3 Troubleshooting Common Issues

¢ Oscillation or fluttering — Adjust vent lines or increase canopy tension.

¢ Uneven descent — Check for uneven suspension line lengths or asymmetric attachment points.
e Canopy tearing — Reinforce seams or use stronger fabric.

« Slow descent or too fast — Modify canopy size or add additional vent lines to adjust drag.

6. Advanced Variations and Enhancements

6.1 Steering Lines

For a more interactive experience, add steering lines to control direction. Attach a line to the front of the canopy and
pull it to turn the descent toward that side.

6.2 Adjustable Canopy Size

By incorporating a system of adjustable suspension lines, you can change the canopy’s effective area on the fly,
allowing for fine tuned control over descent speed.

6.3 Multi Canopy Systems

Some parachutes use a main canopy plus a secondary “flare” canopy to reduce landing speed. This is common in
skydiving and can be replicated on a small scale by adding a second, smaller canopy that deploys after the main
one.

7. Maintenance and Storage

Proper care extends the life of your parachute:

¢ Clean gently — Wipe with a damp cloth; avoid soaking the fabric.
e Dry completely — Store in a dry, cool place to prevent mildew.
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