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One of the trickiest things about visiting 
another planet or moon, is landing it 
safely on the surface. Lots of different 
missions have needed to do this, from 
the Apollo astronauts to the Mars rover, 
all of them had to be gently placed on 
the surface of another world. If you land 
too quickly, your spaceship will smash 
as it hits the surface, which isn’t great 
for any of your scientific equipment or 
any astronauts on board! About a third 
of all missions to the moon have ended 
in failure where the rocket didn’t reach 
the moon or crashed onto its surface, 
although luckily it hasn’t happened to 
any that were carrying people.

The last time we sent people to the 
Moon the lunar lander looked like this.

This is a photo of astronaut John Young 
standing in front of the Apollo 16 lander! 
The lander has two main features which 
helped it land safely on the Moon. It had rockets on the bottom called retro-rockets, which 
could fire to slow it down as it fell. It also has long bendy legs, which acted like springs to 

absorb the shock of a hard landing. 
It was designed to be very light so it 
was easier to get it all the way to the 
moon, and amazingly some of the 
walls were only 3mm thick (the same 
as a sheet of paper!)

Landers going to other planets, or 
spaceships coming back to Earth, 
sometimes also use parachutes 
to slow them down. However, this 
doesn’t work on the Moon because 
there is so little atmosphere! You can 
see the parachutes on a spaceship 
being tested on Earth by NASA in 
2017 here. 

Lunar Landers
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The Apollo lunar lander was 
designed over 50 years ago. We 
haven’t been to the Moon since 
1972, but NASA are currently 
planning the Artemis missions, 
which aim to send astronauts 
back to the Moon by 2024! For 
this they need to design a whole 
new lunar lander! Check out 
this video to see what the 
planned lander will look like!

This is only one solution though, 
there have been lots of 
engineers working on different 
ideas. Here’s a few of them.

As you can see, engineers from different companies 
came up with different solutions to the same problem. 
Coming up with new inventive ways of solving problems 
is part of what engineers do. Try out the activity on the 
next page to design your own solutions to the problem, 
and make your own lunar lander!

Image Credit: Dynetics

Image Credit: Sierra Nevada Corp.
Via the NASA image archive

Image Credit: Tyvak Nano-Satellite 
Systems Inc.

Via the NASA image archive

Image Credit: Blue Origin Corp. 
Via the NASA image archive

https://www.youtube.com/watch?v=GFBeVQ3STZ0
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Design your own lunar lander
What you need:
• A paper or plastic cup to make a ‘capsule’ for your astronauts to sit in (disposable cups, 

yogurt pots or empty plastic food pots work well)
• Something to be an astronaut (Lego figures, bouncy balls, clothes pegs… lots of things will 

work)
• Scrap cardboard and packaging. Use anything paper or plastic from your recycling! 

Cardboard is very good, especially if it is corrugated, because it absorbs shocks well.
• Tape
• Scissors
• Glue
• Ruler or tape measure

What to do:
1. Test the ‘capsule’ on its own by 

placing your astronaut inside 
and seeing how high you can 
drop it from without them 
falling out (ours only worked to 
about 5cm!)

2. Stick the ‘capsule’ to a large 
flat piece of cardboard using 
tape or glue.

3. Design shock absorbers and 
stick them underneath. (Hint: 
you want something to absorb 
the shock, so something squishy or zigzags of cardboard are great! The picture above is 
just an example, and not even a very good one, so be as creative as you like!)

4. Test your lunar lander by placing the astronaut in the ‘capsule’ and dropping it from 
progressively bigger heights. Start with 10cm, then 20cm, then 30cm and so on.

5. Post your designs online, and share them with us by using the hashtag 
#DynamicEarthOnline 

Here are a couple of our other ideas to inspire you!


